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GarmÖkfa 
 

 RsUvKWCadYgRBlwgénCnCatiExμr. dMNaMRsUv)ancak;cuHy:ageRCAeTAkñúgpñt;KMnit GarmμN_ 
nig)anpSar P¢ab;y:agCitsñiT§eTAnwgvb,Fm’ RbéBNI TMenomTMlab; rbs;RbCaCatikm<úCataMgBIyUrlg; 
Nas;mkehIy. cMeBaHRbCaraRsþEx μr RsUvminRtwmEtCarukçCatisamBaØmYyEtb:ueNÑaHeT EtKWCavb,Fm’ 
sasna nigneya)ay. BaküTMenom suPasit BakükaBü nigkarelgsMdIepSg²rbs;buBVbursExμr)an 
ykRsUv b¤dMNaMRsUvmkeFVICamUldæan. bEnßmelIenHBiFIbuNüepSg²mYycMnYnEdlerobcMR)arBVeLIgk¾ 
edIm,I]TÞisdl;dMNaMRsUv nigRtUv)an TTYlsÁal;CaTUeTApgEdrfaRsUv KWCamþay b¤CaGaTieTBEdlpþl;CIvit 
nigfamBlsRmab;Cakarrs;randl; mnusSCatiTaMgLay. “manRsUv KWmanGVI² TaMgGs;¡ ” enHKWCaBakü 
esøakmYyEdl)anbgðajy:agRbtSkS GMBI\T§iBléndMNaMRsUvcMeBaHmUldæanesdækic©RKYsar  k¾dUcCa 
esdækic©nigneya)ayCati. Cak;EsþgkarQaneLIgdl;kMBUlénGaNacRkExμrnasm½yGgÁr KWBitCaman 
karcUlrYmcMENky:agFMeFgBIdMNaMRsUv eTAelI esdækic©nigneya)ayCatiEx μrnasm½yenaH. 

b:uEnþCakarmYyKYr[esaksþayedaynary³knøgmk bTBiesaFn_ nigcMeNHdwgTaMgLayGMBI 
dMNaMRsUv nigkareFVIvb,kmμelIdMNaMenH EdlTaMgenHKWCaRTBd¾Bisidærbs;Gñkbec©keTsCati nigRbCa 
ksikreyIg rab;stvtS minRtUv)ancgRkgCaÉksarsRmab;TukEckCUndl;kUnecACMnan;eRkayeLIy. 
pÞúyeTAvijGtßbT GMBIdMNaMRsUv)anRtUve)aHBum<pSayCabnþbnÞab; edayGñkviTüasaRsþbreTs Edl 
minmanRbéBNICab;CMBak; CamYydMNaMRsUvenHeTAvij. 

dUecñHenHKWCakitiþys nigemaTnPaBd¾FMeFgEdlesovePAsþIBIdMNaMRsUvenAkm<úCa RtUv)anerobcM 
cgRkg nigseRmc[RbsURtecjCarUbrageLIgBIsñaédGñkRsavRCavEx μrsuT§saF. TaMgenHKWCasmiT§ipl 
énkarxMRbwgERbgRbkbedaykarepþCJacitþx<s; eBareBjeTAedayqnÞHesñhaCati s μartITTYlxusRtUv 
nigRbkb edaykaryl;eXIjy:agRtwmRtUv nUvsarsMxan;EdlcaM)ac;[manÉksarsþIGMBIdMNaMRsUv 
CaexmrPasa edayGñkRsavRCavénviTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa sRmab;bMeBjnUvPaB 
eRskXøancMeNHdwgrbs;kUnEx μrTUeTA. 

edIm,IsRmYldl;karsikSa nigkarcab;yk[)anCaGtibrimanUvxwømsarGtßbTEdlmanGñkniBn§)an 
EckesovePA “dMNaMRsUvenAkm<úCa”  enHCa 12CMBUkKW 

- CMBUkTI 1  Rbvtþiénvb,kmμdMNaMRsUvenAkm<úCa 
- CMBUkTI 2  brisßanéndMNaMRsUv 
- CMBUkTI 3  lkçN³rUbsa®sþéndMNaMRsUv 
- CMBUkTI 4  srIr³saRsþéndMNaMRsUv 
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- CMBUkTI 5  Bn§úviTüa nig bsidækmμBUC 
- CMBUkTI 6  RbBn§½ekSRtbrisßan nigvb,km μdMNaMRsUvenAkm<úCa 
- CMBUkTI 7  RbBn§½ksikm μEdlmandMNaMRsUvCamUldæan 
- CMBUkTI 8  dI nigkarRKb;RKgsarFatuciBa©wmsRmab;dMNaMRsUv 
- CMBUkTI 9  ktþacéRg nigkarRKb;RKg 
- CMBUkTI 10  karRbmUlpl nigTukdak; 
- CMBUkTI 11  esdækic© nigTIpSar  
- CMBUkTI 12  GtßRbeyaCn_éndMNaM®sUv 
b:uEnþeTaHbICamankarRbwgERbg nigykcitþTukdak;elIkarerobcMy:agNakþI k¾minGacecosput)anBI 

kMhusqÁgedayRbkarNamYyEdr dUecñHeyIg´TaMgGs;KñasUmsEmþgnUvkardwgKuN nUvral;karcg¥úlbgðaj 
nigkarpþl;mtiEklm¥TaMgb:unaμnEdlGacman eTaHdl;karerobcMkþI b¤dl;xøwmsarénGtßbTkþI edIm,ICapl 
RbeyaCn_dl;exmrbuRtRKb;²rUb. ´k¾sUmsEmþgnUvGMNrKuNCaGenKpgEdr dl;karKaMRTCafvikaBI 
Pñak;garGURsþalIsRmab;karGPivDÆn_GnþrCati (AusAID) GgÁkarksikm μ niges,ógGaharBiPBelak 
(FAO) mCÆmNÐlGURsþalIsRmab;karRsavRCavksikm μGnþrCati (ACIAR) nigKRmag LEARN-IT 

enAkm<úCa sRmab;kare)aHBum<nUvesovePAenHeLIg. 
 
       PñMeBj éf¶TI 16 Ex kkáda qñaM 2007 
        naykviTüasßan 
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- 1 - 

CMBUkTI 1 

Rbvtþiénvb,km μdMNaMRsUvenAkm<úCa 
 

Em:n sarum/ qy lINa nigeCdæ KImg:uy 
 

1>1- RsUv nigmnusS 
RsUvmantYnaTIy:agsMxan; kñúgkarRTRTg;dl;karrs;ranmanCIvit sRmab;RbCaBlrdæRbmaNCit 

Bak;kNþalenAkñúgBiPBelak esÞIrTaMgRsugenATIVbGasIu nigCaGaharcm,g nigcaM)ac;bMputsRmab;RbeTs 
km<úCa. sRmab;RbCaBlrdækm<úCa RsUvGgár b¤)ayKWCaRbPBpþl;famBlrhUtdl;RbmaNBI 60 eTA 70 
PaKryénbrimaNkaLÚrIcaM)ac;. naqñaM 2004 tRmUvkarGgárRbcaMqñaM sRmab;RbCaBlrdækm<úCamñak;² 
mancMnYnRbmaN 143 KILÚRkam EdlenHCabrimaNeRcInCageKelxbI bnÞab;BIRbeTsPUma nigLav. 

sRmab;RbeTskm<úCa RsUv KWCadMNaMmYyd¾sMxan;enAkñúgCIvPaBrs;enArbs;RbCaBlrdæEx μr eday 
dMNaMenH )anpSarP¢ab;y:agCitsñiT§eTAnwgesdækic© vb,Fm’ RbéBNI nigTMenomTMlab;rbs;Catisasn_eyIg 
taMgEtBIGtItkald¾yUrlg;Nas;mkehIy . PsþútagCaeRcIn)anbBa¢ak;fa TaMgnaeBlbc©úb,nñ nigTaMgna 
eBlGtItkal RsUvKWCadMNaMesdækic©rbs;Cati. Cak;Esþgnasm½yGgÁr GaRs½yedaymankarcUlrYm 
cMENkd¾cMbg nigsMxan;BIdMNaMRsUv RbeTskm<úCanasm½yenaH)anQandl;yuKmas nigCaGaNacRkd¾ 
xøaMgCageKenAGasIuGaeKñy_. Gag)arayN_Twkføa EdlCasMNg;visVkmμFarasaRsþd¾FMsMebImmYy enAextþ 
esomrab nigEdlRtUv)ansßabnarYcral;enAkñúgrvagstvtSTI11 k¾CaskçIPaBbBa¢ak;GMBIKeRmagkar nig 
PaBécñRbDitd¾rs;revIkrbs;buBVbursEx μr Edl)anyl;c,as;GMBIsarsMxan; nig\T§iBléndMNaMRsUveTAelI 
esdækic©Cati ehIy)anRbwgERbgy:agbiunRbsb; nigeCaKC½ykñúgkarCRmujdl;karbegáInplitkmμdMNaMRsUv 
tamry³karedaHRsaybBaðaTwkCamUldæan . \T§iBléndMNaMRsUvenAkñúgsgÁmExμr )anqúøHbBa©aMgpgEdr 
enAkñúgkRmgGtßbTGkSrsil,_Cati tamry³erOgeRBg erOgCatk b¤k¾erOgRbelamelaknana EdlesÞIr 
RKb;GtßbTTaMgGs; KW)anbriyayGMBIbBaðaBitkñúgsgÁmExμr GMBITMnak;TMngénsac;erOgeTAnwgdMNaMRsUv 
k¾dUcCabgðajBIplRbeyaCn_ éndMNaMRsUveTAelICIvPaBrs;enArbs;RbCaBlrdæExμr taMgBIburaNkalmk 
Tl;nwgeBlbc©úb,nñ. Ca]TahrN_erOgTMuTavEdleroberogeday RBHbTumetßresam na K/s 1915 RtUv 
nwgB/s 2458 k¾)anbgðajpgEdrGMBICIvPaBrs;enArbs;RbCaBlrdæEx μrTaMgRKhsß TaMgsgS Tak;TgeTA 
nwgkargardaMduHdMNaMRsUv nigkareFVIsmÖar³sRmab;Tukdak;plRsUvenArdUvRcUtkat; dUcCakareFVIetaklk; 
rbs;ennTMu nigenneBCenARsukt,ÚgX μ Mú extþkMBg;camCaedIm. enAkñúgerOgpáaRseBanEdl)anniBn§eday 
elak nU hac na K/s 1960 RtUvnwg B/s 2490 k¾)anbgðajpgEdrGMBIkarrs;enArbs;RbCaBlrdæExμr 
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enAextþPaKxaglicmYycMnYn nasm½ykalEdlextþTaMgenaH sßitenAeRkamkarRtYtRtaBIRbeTsCitxag . 
eTaHbICaGñkniBn§ )ansgát;F¶n;eTAelIRbvtþiesñhaes μaHs μR½KénKUesñh_mYyKUrk¾eday k¾GñkniBn§)anbgðaj 
pgEdrGMBICIvPaBRbcaMéf¶rbs;RbCaBlrdæenATIenaH nigPaBcaM)ac;énkareFVIERscMkar dUcCakareFVIERsR)aMg 
enAéRBlicTwkEk,rbwgTenøsab nigkarCYjdUrRsUvBIRbeTskm<úCa eTARbeTsCitxag.l. enAkñúgc,ab; 
TUnμanepSg² Edl)ancgRkgedaykvIniBn§Exμr k¾Etg)anpSarP¢ab;kMNaBükaBüeXøagrbs;elakeTAnwg 
dMNaMRsUvEdr. Cak;EsþgkfaxNÐmYyenAkñúgc,ab;el,Ikfμ I EdlCasñaédelakPirmüPasag:uy b¤Rkmg:uy 
)anelIkeLIgfa {kUneGIyrksuI kkayFrNI eFVIERsykRsUv kuMtamGñkNa )atamEt« elIkPøWCitpøÚv 
kuMRsas;bnøa}. 

eRkABIPsþútagEdlmanlkçN³CarUbvn½þTaMgenHBaküsuPasit b¤BaküTMenomCaeRcInk¾)anqøúHbBaaM©g 
BIsar³RbeyaCn_éndMNaMRsUvmkelICIvPaBrs;enARbcaMéf¶rbs;RbCaBlrdæEx μrpgEdr. cas;Ex μrburaN)an 
eBalfa {eFVIERsnwgTwk eFVIswknwg)ay} / {sMNabeyagdI RsIeyagRbus} / {eFVIERsxusmþg xusmYyqñaM 
erIsKUmincMNaM xusmþgxusmYyCIvit}/ {eFVIERsTan;ekþAdI cg;RsITan;ekþAcitþ}/ {eFVIERs[emIlPøW} .l. 

RbCaBlrdæExμrEtgcat;Tukfa RsUv bJuGgár KWCarbs;EdlmantémøminGackat;éfø)an ehIyk¾Cavtßú 
CaTIeKarBskáar³sRmab;mnusSRKb;²rUbpgEdr . CaTUeTARbCaksikrEx μr )aneKarBy:agx<g;x<s;bMput nig 
snμt;edaykþIemaTnfa RsUvKWCaRBHGTieTBEdlpþl; nigRTRTg;CIvitmnusSRKb;²rUb dUecñHKWedaybuBVehtu 
enHehIyeTIbRsUvRtUv)anRbsiT§inamfa RBHmata RBHRbéBRsB b¤RBHem rbs;RbCaCatiExμr. karRbsiT§i 
namenH GacRtUv)anTTYlyktamGMNHGMNagenAkñúgeTvkfa Edl)anerobrab; nigniTant²Kñafa enAkñúg 
elakeyIgenH manRBHR)aMBIrGgÁCabgb¥ÚnKñaKW RBHGaTitü RBHPiruN RBHKgÁa RBHc½nÞ RBHmatanagKg;huIg 
RBHBay nigRBHmata RBHRbéBRsB b¤RBHem b¤RsUvenHÉg. dUecñHtamkarniTanxagelIenH eyIgGac 
yl;eXIjfa eTaHkñúgeTvkfakIþ kñúgkarniTan b¤CMenO rbs;RbCaksikrEx μrtaMgBIburaNkalkþI suT§EtTTYl 
sÁal;fa RsUvKWCaGVIEdlminGacxVH)ansRmab;mnusSRKb;²rUb. b:uEnþCakarmYyKYr[esaksþayedaysar 
fa eTaHbICaTTYlnUvkareKarBy:agNak¾eday k¾buBVburseyIgmin)anbnSl;rUbRBHmata RBHRbéBRsB 
bJRBHemenH enATIkEnøgNamYy[eyIg)aneXIjeLIy. 

edayRsUvKWCarukçCatid¾mansarsMxan;bMput nigminGacxVH)andUc)anerobrab;mkBIxagelI sRmab; 
CIvitrbs;eyIgmñak;² nigedIm,IkarBar elIksÞÜynUvtémøvb,Fm’ nigtémøCatienH nigeqøótkñúgxN³ EdlqñaM 
2004 )anRtUvseRmceRCIsykCaqñaMGn þrCatiéndMNaMRsUv edaymhasnñi)aténGgÁkarshRbCaCati 
enaHviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa edaymankarKaMRTBIRksYgksikmμ rukçaRbmaj; nig 
ensaT )aneRBogtak;Etg nigerobcMrUbRBHem b¤RBHmataRBHRbéBRsBenH [manCaGtßiPaBeLIg nig 
edaymanlkçN³CaEx μrsuT§saF. tamry³rUbenHeyIgeXIjfaRBHem b¤RBHmataRBHRbéBRsB (Rice 
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rUbPaBTI 1>1   RBHem  b¤ RBHmata RBHRbéBRsB 

Goddess) manlkçN³CaeTvtaRsI 
mannaKraCk,alR)aMCaCMniH manéd 
s þaMkan;keN þóvRtkg nigédeqVg 
kan;kYrRsUv. naKraCKWtMNag 
buBVbursEx μr dUcmanRbvtþiCab;Tak; 
TgeTAnwgerOg RBHefagnagnaK 
ehIyk¾tMNag nUvPaBRtCak;RtCuM 
suxdumekSmkSan þ dl;RbCaBlrdæ 
TUeTA. naKraCKWtMNag[RBlwg 
CatiEx μr EdlditCab;kñúgGarm μN_ 
rbs;CnCatiEx μrRKb;²rUb ehIyEdlEsþgecjtamry³k,ac;cmøak;rUbnaKepSg² enAelIR)agÁR)asaT 
buraNnana enAelIsmÖar³eRbIR)as;dUcCa keNþóv reTH TUk dMbUlGaKar nigtamry³BiFIRbéBNICati dUcCa 
BiFIbuNüGuMTUk nigBiFIGaBah_BiBah_CaedIm. eRkABIenHnaKraC KWCaGñkp þl;TwkePøóg sRmab;eRsacRsB 
dl;rukçCati dMNaMTaMgLay BiesssRmab;dMNaMRsUv edayELkenARbeTskm<úCa RbB½n§ekSRtbrisßan 
RsUvEdlBwgEp¥kelIrbbTwkePøóg manenAelIépÞdIeRcInCag 80 PaKry énépÞdIdaMduHRsUvsrub. keN þóv 
Rtkg KWCa]bkrN_rbs;Ex μrsuT§saF sRmab;eRbIR)as;kñúgkarRcUtRsUv ¬rUbPaB 1>1¦. b:uEnþeTaHCa 
y:agenHkþI rUbenHk¾enAminTan;)anTTYlsÁal;CapøÚvkarenAeLIyeT . 

 

eRkABIenHeTaHenAkñúgkarR)aRs½yTak;TgKña nigtamPasaniyayrbs;Ex μr BaküfaGahark¾Etg 
pSarPa¢b;eTAnwgBaküfa )ayCanic©. ]TahrN_ enAkñúgkarGeBaI¢jmitþPkþicYlrYmePaCnahar eTaHRBwk bJu 
l¶ac CnCatiEx μrEtgeRbIBaküfa { Bisa)ayRBwk} bJ { Bisa)ayl¶ac } .l. dUecñH enHk¾KWCakarbgðaj 
[eXIjnUv\T§iBléndMNaMRsUv eTAelIvb,Fm’ RbéBNI TMenomTMlab;rbs;RbCaCatiEx μrEdr ehIy\T§iBl 
enHk¾)anEsþgecjCakarR)arB§BIFIepSg²Cakic©GbGrsaTr bJ k¾karbYgsYgsMukarGPivDÆn_ nigesckIþsux 
ceRmIndl;PUmiRsukrbs;eK. BiFIEdl)anR)arB§Cajwkjab;eTaHenAkñúglkçxNÐCati b¤ PUmiRsukman ³ 

k¦ BiFIbuNüRct;RBHngÁ½l (Ploughing Ceremony)  
BiFIenH EtgR)arB§eFVIeLIgCaerogral;qñaM naéf¶TI4erac ExBisax enAkñúgvalRBHERs b¤ enAERs 

cMkarkñúgextþNamYy edaymank,ÜnEhRct;RBHn½gÁl CuMvijERscMnYn 3CuM. BiFIenHEdrRtUv)anRbCara®sþEx μr 
erobcMeLIg edIm,IeFVIkarbYgsYgdl;vtßúskþisiT§i[kargarbgábegáInplRsUvrbs;BYkeK TTYl)annUvePaKpl 
bribUrN_RKb;RKan; RKb;rdUvkal nigCakarTsSn_TayTukCamunfa etIkargarbgábegáInplRsUvrbs; 
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RbCaksikr TTYl)annUvePaK 
pl nigmanbBaðaraMgsÞHeday 
mUlehtuGVIxøH. BiFIenHk¾Etg 
R)arB§erobcMeLIg CapøÚvkarerog 
ral;qñaM enAvalRBHemru Ek,rRBH 
brmraCvaMg naTIRkugPñMeBj 
eRkamRBHraCaFibtIPaB rbs; 
RBHmhakSRt nigedaymankar 
cUlrYmBIm®nþI Gñkmux Gñkkar 
sisS nisiSt nigRbCaBlrdæ 
y:ageRcInkuHkr ¬rUbPaB 1>2¦. CaTUeTAeRkayBIkarP¢Ür RbTkSiNcMnYn 3CuM rYcmk eKa]sPraCTaMgBIr 
)anRtUvElg[eTAsuIcMNIEdl)anerobcMCaeRscEdlenAkñúgenaHman RsUv sENþk l¶ eBat Twk Rsa.l. 
karTsSn_Tay nwgeFVIeRkayenaHGaRs½yelIRbePT nigbrimaNcMNIEdleKa]sPraCTaMgBIrsuI . 

x¦ BiFIbuNüsMuTwkePøóg 

BiFIenH CaBiFIbuNümYyEdlRbCaBlrdæmYycMnYn EtgEtR)arBæeFVIeLIgedIm,IsMuTwkePøóg ehIy 
BIFIenH RtUv)anR)arB§rhUtdl;sBVéf¶enAtambNþaextþmYycMnYn . BiFIbuNüenH eKeRcInR)arBæenAeBl 
cUlqñaMExμrrYc nigCaeBlEdlksikrcab;epþImeFVIkarP¢Ürras;dIedIméd sRmab;dMNaMRsUvrdUvvsSarbs;BYkeK . 
BiFIenHerobcMeLIgedaymanRbCaBlrdæmYyRkum kñúgPUmiXMu)anmUlmtiKña edaycab;stVqμarmYy b¤eRcIn 
k,al dak;kñúgRTug rYcEsgKñaBIrnak; nigmanGñkGmdMeNIrmYycMnYn edIm,Ipøas;pþÚrKñaEsg edIrkñúgPUmi   
edIm,I[RbCaCnCas;Twkdak;stVqμarEdlenAkñúgRTug rYmCamYynwgkarERsksMuTwkePøóg. BIFIenHRtUv)an 
RbCaCneFVIkarerobcMEtmYyl¶acEtb:ueNÑaH. 

K¦ BiFIbuNüeLIgGñkta 
tamTMenomTMlab; RbCaBlrdæExμreyIg BiessRbCaksikrenAextþéRBEvg nigextþsVayerog 

EtgR)arBVBiFIbuNüenH enAcugEx]sPaCaerogral;qñaM. GaRs½yeTAtamtMbn; BiFIbuNüenHEtgR)arB§eFVI 
ry³eBl BI1éf¶1yb;eTA 3éf¶3yb; kñúgeKalbMNg tbsñgsgKuNdl;GñkesñhaCati Edl)an)at;bg; 
CiviteTA nigdl;Gñktam©as;Twkm©as;dIEdl)anCYyEfrkSaCivit mnusS stV TaMgLay[RbkbEtnwgesckþI 
suxsb,ay K μanCm¶Wdgáat;mkyayI nig)anpþl;TwkePøógl¥bribUrN_ GMeNaypldl;kargarksikmμ naqñaM 
knøgmk ehIyk¾edIm,IbYgsYgsUm[qñaMxagmux TTYl)annUvTwkePøógl¥ sRmab;eFVIkardaMduHdMNaMksikm μ 
CaBiessdMNaMRsUv[)anpleRcIn ecos)anBIkarbMpøajedayktþacéRgepSg².  

 
rUbPaBTI 1>2    RBHraCBiFIbuNüRct;RBHngÁ½l 
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X¦ BiFIbuNüdarlan (Harvesting Ceremony) 
BiFIenHRtUv)anR)arB§eFIVeLIg enArvagExvicäika b¤ExFñÚ edIm,ICakarrMlwkKuNdl;lkçxNÐFatuGakas 

Edl)anpþl;plRsUvl¥ sRmab;CakarRTRTg;dl;CIvitmnusSRKb;²rUb nigk¾CakarCYbCuMKñarvag«Buk mþay 
bgb¥ÚnmitþPkþienAkñúgPUmi bnÞab;BIkarmmajwkkñúgkarbMeBjkargarerog²xøÜn Gs;ry³eBlmYyqñaMknøgmk. 
m:üagvijeTot BiFIbuNüenHEdrk¾manGtßn½ysMxan; sMedAdl;karrMlwkKuNRsUvCarukçCatimYyEdlCaRbPB 
pþl;CIviténmnusSelak. RBwT§acarüCMnan;edIm )ancat;TukRKab;RsUv GgárCaGñkmanKuNeRbobdUcCa mþay 
EdlExμreyIgEtgEtehAfa  : RBHem  : . minEtb:ueNÑaH BiFIenHk¾)anpþl;nUvkarGb;rM TUnμan eRbonRbedA 
dl;kUnecARbCara®sþEx μrRKb;RsTab;vNÑ³TaMgGs; [mankareKarBdwgKuNcMeBaHRsUv Ggár nigRtUvecH 
elIkédsMBH suMxmaeTas enAeBlEdlBYkeKedIrCan;RKab;)ay RKab;RsUv b¤ eFVI[kMBb;x©at;x©ay eday 
GectnaenaH.BiFIbuNüenHEdrRtUv)aneKR)arB§eFVIeLIg edIm,ICakarbYgsYgsuM[plitplRsUvnaqñaMbnþeTot 
TTYl)annUvePaKpll¥bribUrN_ KYrCaTIKab;citþ nigbYgsYgsuM[manePøógFøak;RKb;RKan; EdlCakalanuvtþ 
PaBmYyd¾l¥RbesIrdl;kargarbgábegáInplRsUvrbs;BYkeK . 

g¦ BiFIbuNüBUnPñMRsUv 
 BiFIBUnPñMRsUveKeRcIneFVIenAExmaX-plÁún ¬mkra-mina¦ b¤y:agyUrNas;RtwmedImExecRt.BiFIenH 
RbCaksikrExμreyIgeRcInniymeFVIenAmuxRBHvihar kñúgry³kalBI 3éf¶ eTA 7éf¶ GaRs½yelIsT§aRCHføa 
rbs;RbCaksikrCaGñkRsuk. enAkñúgBiFIbuNüBUnPñμ MRsUvenH RbCaksikr)ancMNaynUvePaKplRsUv Edl 
xøÜnTTYl)anBIkarRcUtkat; ykeTAevrcMeBaHRBHsgÇ edIm,ICakic©pÁt;pÁg;eRKOgbRmugctubc©½y sRmab; 
RBHsgÇ . enAeBlEdlBiFIenH)ancb;CabribUrN_ehIyenaH RbCaBlrdæEdl)ancUlrYmEtgnaMKñaCBa¢Ún 
RsUvEdl)ancak;KCaPñMenH eTArkSaTukenAkñúgXøaMgrbs;vtþ ¬RkumCMunMuTMenomTMlab;Ex μr/ 1994¦. BiFI 
buNüBUnPñMRsUvenH maneBlxøHk¾eKR)arB§eFVICamYyBiFIbuNüdarlanEdr . 
 

1>2- Rbvtþiénvb,kmμdMNaMRsUvenAkm<úCa 
eyIgmin)andwgedayR)akdfa cab;BIeBlNaEdlRsUv RtUv)andaMduHenAkñúgRbeTskm<úCaenaHeT 

b:uEnþmansmμtikmμ nigkarbkRsayxus²KñaBIeBlevlaenH. elak Helmers (1997) )anbriyayfaRsUv 
GacRtUv)andaMenAkñúgRbeTskm<úCa y:agticRbmaN 2000 qñaMmun BiesssRmab;RsUvERsTMnabGaRs½y 
rbbTwkePøóg nigGacmunenHeTAeTotcMeBaHRsUvcMkar. elak mIEsl RtaeN ¬2003¦ edayeyagelI 
smμtikm μCaeRcIn)anbBa¢ak;faRsUv BitCaRtUv)andaMduHedayksikrExμrtaMgBIRbmaN 2600-5000qñaM 
munRKwsþskraCmkemøH. karelIkeLIgenHRtUv)anKaMRTedayelak David Chandler (1993) Edl)an 
eFVIGtßaFib,ayenAkñúgesovePA A History of Cambodia  nig)anbBa¢ak;y:agc,as;fatamry³karviPaK 
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eTAelIq¥wgsB EdleKRbmUl)anenAsßanIy_ sMeragEsn EdlCaTItaMgmYysßitenACab;nwgbwgTenøsab kñúg 
extþkMBg;qñaMg nigEdlCaTItaMglMenAdæanrbs;mnusSnaRbmaN 1500 qñaM munRKwsþskraC eK)anbgðaj 
faCnCatiedImEdlrs;enAkñúgPUmiPaKGasIuGaeKñy_enH KWCaCnCatiEx μrnaeBlbc©úb,nñ .  

CnCatiExμr)antaMgTIlMenAenATIenH taMgBIRbmaNCag 4000 qñaM munRKwsþskraC edayrs;enAkñúg 
l¥agPñM b:uEnþecHeFVIk¥mqñaMg. enARbmaN 1000-1500qñaM munRKwsþskraC CnCatiExμr)ancab;epIþmrs;enA 
CaRkumtUc² ehIyk¾)ancab;epIþmeFIVbsukm μstVBahn³ dUcCaRCUk nigRkbI )andaMRsUv nigdMNaMemImmYy 
cMnYn CacMNIGahar (Chandler, 1993). ]bkrN_eRbIR)as;mYycMnYnEdleK)anrkeXIjenAsßanIy_sMerag 
Esn Gnøg;epþA nigmøÚéRB dUcCakeNþóvfμ t,al;fμ nigGERg )anRtUveKeCOCak;fa ]bkrN_TaMgenH)anRtUv 
eRbIR)as;edayBlkrEx μrsRmab;RcUt nigbukRsUv . qøgtamkarsikSaRsavRCavenH eK)ansnñidæanfa 
CnCatiEx μrKWCaCnCatiedIm Edl)anrs;enAkñúgtMbn;GasuIGaeKñy_muneK ehIyk¾CaCnCatidMbUgeK enAkñúg 
tMbn;Edlcab;epþImbsukmμdMNaMRsUv nigdaMdMNaMenH RBmTaMgdMNaM nigstVBahn³epSg²eTotpg. 
1>2>1- sm½ybuerGgÁr 

vb,kmμdMNaMRsUv )anRtUvrIkceRmInya:gxøaMgBiessenAkñúgrvagstvtSTI 1 énRKwsþskraC Edl 
CalT§plCRmujdl;karerobcM nigkarkekItRBHraCaNacRknKrPñM b¤hVÚNn. nasm½yenaHEdrBaNiC¢kmμ 
CamYyRbeTscin nig\NÐa k¾rIkFMFat;eLIg² ehIyRsUvk¾RtUv)ankøayCavtßúBaNiC¢km μmYyd¾sMxan;pgEdr 
eRkABIplitpléRBeQI dUcCa PøúkdMrI kuyrmas Es,k Rkvaj xøwmcnÞ½Rkwsña.l. 

nasm½ybuerRbvtþi vb,kmμdMNaMRsUv)anRtUveFVIedaybukdaMelIdIkab;TRnÞanfIμ ehIyeRkayBIkar 
RbmUlplrYc ksikrk¾bþÚreTAkab;T®nÞandIenAkEnøgepSgeToteFIV . viFIsaRsþdaMduHRsUvrebobenH Edl 
bc©úb,nñeK[eQ μaHfa ksikmμBencr (Slash and burn method) enAmanGnuvtþenAeLIyenAtamtMbn;PñM 
TaMgenAkñúgRbeTskm<úCa k¾dUcCaenARbeTsCitxagkñúgtMbn; (Hill, 1977, Chandler,1993). CabeNþIr² 
GaRs½yedaykarrIkceRmInénkmøaMgbBaØa nigkMeNInRbCaCn vb,km μdMNaMRsUvk¾mankarrIkceRmIn ehIy 
kardaMduHRsUv enAkñúgtMbn;TMnab nigkarerobcMbNþaj b¤RbBn§½eRsacRsBk¾)ancab;epþIm. PsþútagCaeRcIn 
)anbgðajfa karrIkceRmInenAsm½ynKrPñM )anpSarP¢ab;y:agCitsñiT§eTAnwgkarrIkceRmInenAkñúgvb,kmμ 
dMNaMRsUv edayenAkñúgsm½yenaH bNþajRbB½n§eRsacRsB(Irrigation systems)tUc² nigRbBn½§bgðÚrecj 
(Drainage) CaExSsgVak;CaeRcIn)anRtUvksageLIg. karksagRbB½n§eRsacRsB nigRbBn½§bgðÚrecj 
sRmab;dMNaMRsUvenH GacCa\T§iBlénCMenO EdlRbCaBlrdæEx μrR)arB§eLIg CakareKarBbUCarMlwkdl; 
KuNénesþcPUCugÁnaK Edl)anBRgIgTwksmuRT edIm,IerobcMksagRbeTskm<úCa nig)aneFVI[RbeTsenH 
mankarrIkceRmInerogrhUtmk(Chandler,1993).karerobcMenHGacRtUv)andwknaMedayRBH)aT h‘un eTon 
EdltamerOgniTanrbs;Ex μr KWCaRBHsVamIrbs;RBHnagesama b¤ RBHnagnaK b¤RBHnaglIvyI nigCaRBHraC 
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suNisar rbs;esþcPUCugÁnaK kñúgkic©edIm,IrMlwkKuNdl;bitaekμkrbs;RBHGgÁ . tamkMNt;Rtarbs;Gñk 
sMeBAcin k¾)anKaMRTTsSn³enHEdr edayeK)ansesrfa eRkayeBlEdl)aneLIgesayraCsm,tiþ 
RBH)aT h‘un eTon b¤ ekANiÐnü )anCRmuj[RbCaBlrdæQb;CIkGNþÚg b:uEnþRtUvrYmKñaCaRkum²tamRKYsar 
CIkRsH b¤)arayN_ sRmab;CakareRbIR)as;;rYmvij.kñúgkarRbkbrbrciBaw©mCIvit¬tamkMNt;RtacinenHEdr¦ 
GñkRsuknKrPñM eFVIERsedaydaMkñúgmYyqñaM RbmUlplbIqñaM. enHGacbB¢aak;GMBIRbePTdIEdlRbkbeday 
CICatienAkñúgRbeTs nigGMBIRbePTBUCEdlksikrnKrPñMdaMmanskþanuBlx<s;kñúgkarduHsar (Ratooning).  

Psþútag)anbgðajfanasm½ynKrPñM nigedImsm½yecnLasgÁmExμr KWCashBn½§énshKmn_ 
¬kulsm<n½§¦CaeRcIn EdlkúñgshKmn_nimYy²manemk®nÞajmYynak;CaGñkRKb;RKg elIEdnkMNt;rbs;xøÜn 
b:uEnþk¾manTMnak;TMngrvagKñanwgKñapgEdr. tamn½yenHsgÁmkm<úCamanlkçN³vimÄCkareTAtamshKmn_ 
nImYy² enAkñúgrbbénCMenOsasna nigkarRKb;RKg b:uEnþpÞúyeTAvijeKmancMNgrwgmaMenAkñúgshKmn_ 
rbs;eK edayeKtMkl;plRbeyaCn_shKmn_ x<s;CagplRbeyaCn_buKÁl . enHKWCaktþad¾sMxan;BIeRBaH 
fakarGPivDÆn_RbB½n§eRsacRsBsRmab;dMNaMRsUv KWBitCaminGacGnuvtþ)aneT ebIKμanTMnak;TMngépÞkñúg 
shKmn_rwgmaMdUcenH. Cak;Esþgvb,km μdMNaMRsUvedayBwgEp¥kelIRbB½n§eRsacRsB  )anRtUvGPivDÆ nig 
eRbIR)as;y:agTUlMTUlayedayGñkRsuknKrPñM EdlenHmYycMENkFM GaRs½yedaymankarrYbrYmKñatam 
shKmn_kñúgkarksag)arayN_ sRmab;rkSaTwkTukeRbIR)as;dUc)anerobrab;BIxagelI nigmYycMENkeTot 
edaykardwknaMEdlRbkbedayKtibNÐiténRBHmhakSRtEdlRKgraCsm,tþi . 

nasm½yecnLa nardæFanIsMbUrN_éRBKuh_ tamsilacarwkk¾)anbBa¢ak;pgEdrfa manERsCaeRcIn 
Edlksikr)ansÞÚgRsUvenAEk,rR)agÁR)asaTnana Edltamkarsnñidæan KWCaERsEdleRbIR)as;RbB½n§eRsac 
RsB. Psþútagk¾)anbgðajpgEdrfa karrIkceRmInEdlmanenAkñúgsm½yecnLa KWTTYl)anCacMbgmkBI 
karrIkceRmInkñúgplitkmμRsUvvsSa enATITMnabnanakñúgRbeTs. enHKWCaRbBn½§daMduHRsUvmYyEbbenAkñúg 
rdUvvsSaEdlBwgEp¥kTaMgRsugnwgrbbTwkePøóg ehIyEdl)anTTYlkarGPivDÆn_taMgBIkñúgsm½ynKrPñMmk. 

CakarKaMRTnwgsm μtikm μ GMBIkarrIkceRmInenAkñúgKMnitbBaØarbs;CnCatiEx μr kñúgkarksagRbBn§½ 
eRsacRsB nigRbB½n§bgðÚrecjy:ageRcInsRmab;vb,km μdMNaMRsUvnamunsm½yGgÁrenH )anRtUvbgðajy:ag 
c,as; enAkñúgkarftedaypáayrNb EdleyIgGaceXIjnUvRbLayExVgxaVt; enAkñúgEdndIsNþTenøemKgÁ 
b:uEnþEdlbc©úb,nñRtUvlb;)at;edayGenøI²edaydIl,b; . 
1>2>2- sm½yGgÁr 

karrMedaHRbeTs[putBIkarRtYtRtarbs;CVa nigkarRbkasxøÜnCaeTvraCaedayRBH)aTC½yvrμ½nTI 2 
naqñaM802 elIkMBUlPñMKUEln KWCakarcab;epþIménsm½yGgÁrd¾rugerOgbMput kñúgRbvtþisaRsþRbeTskm<úCa. 
sm½yenH)anbBa©b;eTAvij edaykarcakecjBIraCFanIGgÁr edayRBH)aTecABjay:at naqñaM1431 . 
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sm½yGgÁr KWCayuKmasenAkñúgRbvtþisaRsþEx μr edaysm½yenH)annaMmknUvkitþiys karbRgYb 
bRgYmRbeTsCati nigvDÆnPaBcRmugceRmIn. nasm½yenHsMNg;FarasaRsþFM²CaeRcIn )anRtUvksag 
sRmab;CakareKarBdl;sasna b:uEnþTnÞwmKñaenaHk¾)anbeRmIpgEdr dl;kic©GPivDÆn_sgÁm Biesskñúg 
plitkmμdMNaMRsUv. sMNg;)arayN_ \®nÞtadak ¬enACMuvijR)asaTlél¦ )arayN_Twkføaxaglic nig 
xagekIt ¬enAkñúgbrievNTIRkugGgÁr¦ suT§Et)aneRbIR)as;y:agmanRbsiT§PaBenAkñúgkic©karsasna k¾dUc 
Cakñúgkic©karsgÁm. 

RBHraCa \®nÞvrμ ½nTI1 eRkayBI)aneLIgesayraCsm,tþinaqñaM 877-889 RBHGgÁ)anerobcM 
ksagRbB½n§eRsacRsBCaeRcIn edIm,ICakar]TÞisdl;GTieTBTwkdI EdlkñúgenHmankarksag)arayN_d¾FM 
mYyEdleKsÁal;faCa)arayN_ \®nÞtadak . )arayN_enH)anksagenAelIépÞdIRbmaN 300 hikta 
TuksRmab;;CaGagsþúkTwk Edl)anmkBIkarRbmUlTwkePøóg. CabnþeRkayBI)aneLIgesayraCsm,tþiPøam 
RBH)aTyesaFvr μ½nTI1 EdlRtUvCaRBHraCbuRtRBH)aT \®nÞvrμ ½nTI1 RBHGgÁk¾)anbnþkarksagRbB½n§ 
eRsacRsB tamlMnaMEdlbitaRBHGgÁ)anbnSl;TukelIkaredaHRsaybBaðaTwk edayRBHGgÁ)anksag 
)arayN_ yesaFrtadak énTIRkugGgÁr Edlbc©úb,nñRtUveKsÁal;fa Ca)arayN_xagekIt sißtenAkñúgextþ 
esomrab. b:uEnþCakarmYyKYr[esaksþay edaynaeBlbc©úb,nñ )arayN_enH)anrIgs¶ÜtGs;eTAehIy.  

dUecñH tamry³karyksasnamkbeRmIsgÁmedayRBHmhakSRtExμrenAkñúgsm½yGgÁr )anCRmuj 
dl;karGPivDÆn_ya:gxøaMgkøa enAkñúgvis½yRbBn½§FarasaRsþ sRmab;vb,km μdMNaMRsUvenAkñúgRbeTskm<úCa 
nasm½yenaH. CalT§plkarrIkceRmInénRbBn½§FarasaRsþenH )ankøayeTACamUldæand¾rwgmaMsRmab;kar 
ksagRbBn§½plitkmμdMNaMRsUvd¾manskþanuBl EdlCakarBitenHKWCaktþad¾sMxan;mYy Edl)annaMRbeTs 
[QaneTACamhaRbeTsenAkñúgtMbn; . 

Cak;EsþgenAkñúgsm½yGgÁr GaRs½yedaymanRbBn§½eRsacRsBy:agl¥dUcenHehIy eTIbvb,km μ 
dMNaMRsUv RtUv)anGnuvtþBI 3 eTA 4 dg kñúgmYyqñaM² . RBwtþikarN_d¾KYr[cab;GarmμN_enH )anRtUveFVI          
GtßaFib,ayya:gek,aHk,ay enAkñúgkMNt;Rtarbs;elak CIv takVan; Edl)aneFVIdMeNIrmkkan;RbeTs 
km<úCa nasm½ymhanKr enAkñúgcenøaHqñaM 1296-1297 edayelak)anerobrab;R)ab;eyIg y:aglm¥it 
sþIGMBIkarrs;enArbs;RbCaBlrdæEx μrenAkñúgsm½yenaH ehIyk¾)anniyaypgEdr GMBIsarsMxan;rbs;dMNaM 
RsUvenAkñúgCIvPaBRbcaMéf¶rbs;eK ¬lI Fametg/ 1973¦. eCaKC½yenAkñúgkarplitRsUv )aneRcIndg 
kñúgmYyqñaM²enH KWBitCa)anpþl;\T§iBly:agxøaMgkøa dl;lMnwgénsßanPaBesdækic©es,ógenAkñúgRbeTs 
ehIyGaRs½yedayktþaenHEdr eTIbsm½yGgÁrRtUv)anTTYlnUvPaBrugerOgy:agRtcHRtcg; . dUecñHCafμ I 
mþgeTot eyIgGaceXIjnUvTMnak;TMngy:agCitsñiT§rvagplitkm μRsUv nigesdækic©rbs;RbeTsCati eTaHCa 
kñúgsm½ykalNak¾eday . b:uEnþGVIEdleyIgRtUvcab;Garm μN_pgEdrenaH KWbec©kviTüaEdlmanenAkñúg 
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sm½yenaH kñúgkareFVIy:agNa[ksikrGacdaMduHRsUv elIsBIbIdgkñúgmYyqñaM² EdlRbkarenHKWCakar 
lM)aky:agxøaMg TaMgkñúgeBlbc©úb,nñ. BUCRsUvEdlmanGayukalxøI² KWBitCa)aneRbIR)as;y:agsMxan; 
enAkñúgvb,kmμdMNaMRsUvEbbenH EtCakarmYyKYr[esak 
sþayedayBUCTaMgenH RbEhlCaRtUv)at;bg; edaymUl 
ehtuepSg²Gs;eTAehIy . 

eRkABIkarGnuvtþn_vb,kmμdMNaMRsUv edayman 
RbB½n§eRsacRsBCamUldæan RbCaksikrExμrnasm½y 
enaHk¾)andaMduHpgEdr nUvRsUvRbedjTwkEdlPaKeRcIn 
eKeFVIenAtammat;bwgTenøsab naeBlEdlTwkTenøcab; 
epþImRskcuH. dUecñHeyIgeXIjfakardaMduHRsUvRbedj 
Twk )anRtUvGnuvtþtaMgEtBIyUrlg;mkehIy ehIyk¾kMBug 
EteRbIR)as;y:ageBjniymenAkñúgRbeTs naeBl 
bc©úb,nñ BiessenAtamtMbn;RbéBNIrbs;xøÜnKWenAtam 
mat;bwgTenøsabénextþesomrab nigenAtammat;bwgFM² 
TaMgLayenAkñúgRbeTs. eRkABIenH kardaMduHRsUvERs 
TMnabTIBwgrbbTwkePøóg nigRsUveLIgTwkk¾mankar 
GPivDÆn_y:agxøaMg EdleFVI[plitkmμdMNaMRsUvkñúgRbeTsekIneLIg. TaMgenHKWCakarcUlrYmcMENkya:g 
FMeFgrbs;dMNaMRsUv enAkñúgesdækic©rbs;RbeTs dUcmanerobrab;enAkñúgsMeNrrbs;elak CIv takVan; 
EdlbkERbedayelak lI Fametg enAkñúgesovePA {kMNt;ehturbs; CIv takVan; nigGMBIRbéBNIGñk 
RsukecnLa { ¬rUbPaB 1-3¦ nigedayelak Paul Pelliot enAkñúgesovePA "Notes on the customs of 

Cambodia" CatwktagRsab; . 
nasm½yGgÁr plitkmμRsUv)anekIneLIgy:agxøaMg EdlenHKWCaktþay:agsMxan;sRmab; kar 

GPivDÆn_RbeTsCati . plitplRsUvEdlTTYl)an RtUvykeTAeRbIR)as;TaMgenAkñúgkarkarBarRbeTs 
{eFVIERsnwgTwk eFVIswknwg)ay { k¾dUcCasRmab;CaTun kñúgkarkarBarsuxmalPaBrbs;RbCaBlrdæpgEdr. 
enAkñúgrC¢kalénRBH)aTC½yvr μ ½nTI7 GtierkéndMNaMRsUvRtUv)anBiB’Nna ehIyGaRs½yedaykarykcitþ 
Tukdak;y:agxaMøgcMeBaHPaBCasuxTukçrbs;RbCaraRsþ RBH)aTC½yvr μ ½nTI7 )anerobcM[manmnÞIrBüa)al 
eraKcMnYn102 enATUTaMgRbeTs nig)anbric©aKRBHraCRTBüRBHGgÁy:agRkas;ERklkñúgkarcMNayRbcaMéf¶ 
enAkñúgmnÞIrBüa)aleraKTaMgenaH. enAkñúgenHeK)andwgfakñúgmYyqñaM² RksYgeraKaPi)alrbs;RBHGgÁ )an 
cMNayrhUtdl; 4/453/600 KILÚRkamRsUv sRmab;karBüa)alenAmnÞIrTaMg 102 (Hill, 1977). 

 
rUbPaB 1-3 KMnUrrbs;elakCIv takVan; GMBI 

Blrdækm<úCa nasm½yGgÁr  ¬lI Fametg/ 
1973¦ 
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1>2>3- eRkaysm½yGgÁr 
eTaHbICaplitkmμdMNaMRsUveRkaysm½yGgÁr mankarfycuHedaysarmancm,aMgraMgCl;kñúgRsuk 

Cajwkjab;k¾eday k¾dMNaMRsUvenAEtbnþtYnaTICadMNaMesdækic© nigCadMNaMes,ógd¾sMxan;cMeBaHRbeTsCati 
CaBiesssRmab;RbCaraRsþEx μrTaMgmUl . Cak;EsþgGaRs½yedaykareFVIs®gÁam edIm,IrMedaHRbeTsCati[ 
rYcputBIkarRKb;RKgénRbeTsesom edayRBH)aTBBaJay:atnaqñaM 1431 plitkmμksikmμ CaBiess 
plitkmμdMNaMRsUvmankarfycuHy:agxøaMg . enHKWbNþalmkBIépÞdIEdl)andaMduHmancMnYntictYc eday 
ksikrPaKeRcIn)ans μ ½RKcitþcakecalPUmidæan edIm,IegIbeLIgts‘UnwgBYkesom elIsBIenHeTAeTot kñúg 
brimaNépÞdIEdl)aneFVImYyPaKFM RtUvlicTwkCajwkjab; . bu:EnþGaRs½yedaykarykRBHT½yTukdak; 
rbs;RBHmhakSRtEx μrmkelIvis½yksikm μ naeRkayqñaM 1469 plitkmμdMNaMRsUvk¾)anmankarrIkceRmIn 
y:agxøaMg . RBHmhakSRtRTg;)anerobcMcat;taMgGaCJaFrRKb;extþ Rkug Rsuk XMu [eFVIkarkab;qáaréRBedIm,I 
eFVIkardaMduHdMNaMksikmμnana BiessdMNaMRsUvsRmab;pÁt;pÁg;dl;kgT½BeCIgTwk eCIgeKak nigsRmab; 
RbCaraRsþ . cMENkenAkMLúgqñaM 1514 vis½yksikm μmankarrIkceRmInxøaMg EdlCaehtueFVI[RbeTsCati 
mankarrIkceRmIn RbCaraRsþmanPaBsm,Úrsb,ay nigmanBaNiC¢krbreTsCaeRcIn )anmkeFVITMnak;TMng 
elIvis½yBaNiC¢km μ vis½yksikm μ nigvis½yepSg²mYycMnYneTotkñúgRbeTs .  

müa:gvijeTot eTaHbICaenAkñúgRsukekItmancm,aMgGUsbnøayeBlevlaCaeRcInstvtSya:gNak¾ 
eday b:uEnþ[Etdl;rdUvvsSa CardUvkalEdlRbCaraRsþeFVIERscMkar BYkeKEtgEtp¥akkareFVIcm,aMgsin 
edayTukeBl[RbCaraRsþman»kaskñúgkareFVIERscMkar BIeRBaHBYkeKyl;eXIjfa dMNaMRsUvKWCaGahar 
nigCaes,ógmYyd¾cMbg minGacxVH)ansRmab;RbCara®sþTUeTA kñúgkarRTRTg;CIvPaBrs;enArbs;BYkeK . 
ebIsinCaKμanes,ógRKb;RKan;eTenaH BYkeKk¾minGaceFVIs®gÁam)anEdr smdUceTAnwgBaküburaNmYy)an 
elIkeLIgfa }eFVIERsnwgTwk eFVIswknwg)ay }. Psþútag enAkñúgrC¢kalRBH)aTRsIeCdæa b¤ esþckn K>s 
1516 enAeBlEdlesþckn mans®gÁamépÞkñúg CamYynwgRBH)aTGgÁc½nÞ esþcTaMgBIrGgÁ)anÉkPaB 
RsuHRsYlKña p¥akkareFVIs®gÁamsin edayyl;eXIjfa rdUvvsSa)anQancUlmkdl;ehIy dUcenH KYrpþl; 
eBlevla[RbCaraRsþeFVIERscMkarsin rYcral;BIkargarbgábegáInplRsUveBlNa eTIbeFVIcm,aMgbnþeTot 
¬eGg s‘ut/ 1967¦. CacMeNrmkeTot enAkñúgrC¢kalRBH)aT cnÞraCa b¤RBHbrmraCacnÞraCa na K>s 
1525 RBHGgÁ)ansagsg;CRgukRsUvGgárFM²CaeRcInenAkñúgbnÞaylEgVk sRmab;]btßmÖdl;kgT½B nig 
RbCaraRsþrbs;RBHGgÁ. minEtb:ueNÑaHRBHGgÁ )anKitKUrBIbBaðadIFøI sRmab;RbCaraRsþeFIVERscMkar nig 
kargarerobcMRbB½n§FarasaRsþ dUcCa karCIkGUr ERBk RbLay.l. edIm,IsþúkTwksRmab;eRsacRsBdl; 
dMNaMksikmμ . tamry³karqøúHbBa©aMgxagelI srbBa©ak;[eXIjfa eTaHbICaRbeTsCatisßitenAkñúg 
kal³eTs³Nak¾eday k¾RbCara®sþEx μrmankareKarB nigRbkan;x¢ab;nUvRbéBNITMenomTMlab;eFVIERscMkar 
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taMgBIburaNerogmk nig)ancUlrYmcMENky:agskm μ kñúgkarCYyelIksÞÜynUvtémø nigsarsMxan;rbs;dMNaM 
RsUv EdlCadMNaMes,ógEtmYyKt; rbs;esdækic©Cati nigRbCara®sþEx μrTUTaMgRbeTs . 

RbeTsCatimankarrIkceRmIn nigGPivDÆn_ RbCaBlrdæmanPaBsm,Úrsb,ay KWGaRs½yeTAelI 
vis½yksikmμ EdlCavis½ysñÚlEtmYyKt;sRmab;esdækic©Cati . b:uEnþebIvis½yenHmankarFøak;cuH eFVI[ 
RbeTsCati CYbRbTHeTAnwgbBaðasuvtßiPaBes,ógCaxøaMg niggaynwgFøak;cUleTAeRkamkarKabsgát;   
QøanBan BIsMNak;RbeTsCitxag . Cak;EsþgenAkMLúgqñaM 1588 RbeTsEx μr)anCYbRbTHnwgeRKaHTurÖikS 
kgVHxates,óg)anekIteLIgya:gxøaMg RbCaraRsþmanCm¶Wrat,ateBjépÞRbeTs eRkayeBlEdlesþcEx μr 
)anekNÐRbCara®sþ[cakecjBIPUmikr nigeBlevlaeFVIERscMkar edIm,IelIkT½BeTACYyc,aMgRbeTsesom 
tTl;nwgRbeTsPUma EtCakartbsñg esom)anvaybkmkelIRbeTsEx μr EdlCaehtueFVI[kgT½BKμan 
kmøaMgtbt RbCaraRsþmYycMnYnFMRtUvBYkesomekorykeTA nigmYycMnYneTot)anrt;eKcxøÜncUléRB edIm,I 
ecos[putBIkarcab;CaeQøIyswk. Rbhak;RbEhlKñaenHEdr enAkñúgqñaM 1623 RbeTsExμrRtUvsßitenA 
eRkamGaNaniKmbreTs CaBiessRbeTsyYn EdlkñúgkMLúgeBlenaH BYkva)anbegáItRKwHsßanCMnYj    
enAEb:kxagt,ÚgRbeTsEx μr nigRBmTaMgeRbIGMNacekobsgát; kñúgkarRKb;RKgsiT§kan;kab;RksYgKyExμr 
EdlCaehtueFVI[ExμrBi)akkñúgkarRbkbrbrksikmμ nigepSg²eTot. minRtwmEtekobsgát;elIEpñkBn§dar 
b:ueNÑaHeT raCkaryYn)anbgçMRbCaraRsþExμr [eFVIkarCaTm¶n;TaMgyb;TaMgéf¶dUcCa ekNÐRbCara®sþExμr 
[eTACIkERBk vijet nigCIkERBk vijGan sRmab;pÞúkTwk edIm,IeRbIR)as;elIkardaMduHdMNaMksikmμrbs; 
BYkva EdlTegVITaMgenH eFVI[RbCara®sþExμr)ak;kmøaMg nigK μaneBlevlakñúgkarRbkbGaCIvkmμ elIkargar 
daMduHdMNaMrbs;xøÜn ¬eGg s‘ut/ 1967¦. 

 

1>3- sßanPaBplitkmμdMNaMRsUv ¬ 1863 - 2005 ¦ 
eTaHbICaenAkñúgsm½ykalNak¾eday vis½yksikmμ BiessplitkmμdMNaMRsUv enAEtCavis½y 

GaTiPaBTImYy kñúgkarcUlrYmGPivDÆesdækic©Cati . enAkñúgsm½ykalEdlRbeTskm<úCa eTIb)anTTYlnUv 
ÉkraCüPaBBIRbeTs)araMg plitkmμdMNaMRsUv )anedIrtYnaTIy:agsMxan; kñúgkarelIksÞÜyCIvPaBrs;enA 
rbs;RbCaBlrdæTUeTA enAtamTIRkug nigCnbT ehIykñúgn½yenHEdr KWFanasuvtßiPaBes,ógrbs;RbeTs 
Cati . dUecñHplitkmμdMNaMRsUv )ancUlrYmcMENky:agFMeFg kñúgkarRTRTg;CIvPaB begáInR)ak;cMNUl nig 
kñúgkarkat;bnßyPaBRkIRkrbs;RbCaBlrdækm<úCa. b:uEnþeTaHbICavis½yksikm μ KWCassrRTUgénesdækic© 
Catikm<úCak¾eday k¾vis½yenHenABwgEp¥kesÞIrEtTaMgRsugeTAelIFm μCati . cab;taMgBIeRkaysm½yGgÁr 
BiesseRkaysm½yGaNaniKmniym)araMg sßanPaBplitkmμdMNaMRsUvenAkñúgRbeTskm<úCa mankar 
ERbRbYl nigrIkceRmInCabnþbnÞab; . 
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1>3>1- sm½yGaNaniKmniym)araMg ¬1863-1953¦ 
naqñaM1863 enAeRkayeBlEdlRbeTskm<úCa )anFøak;cUleTAkñúgrbbGaNaBüa)al énGaNa 

niKmniym)araMg PaBvwkvrclaclenAkñúgRbeTs)anRtUvfycuH ehIyplitkmμdMNaMRsUv)anRtUvrIkceRmIn 
eLIgvij. kúñgry³eBlRbmaN 90qñaM BIqñaM1863 dl;qñaM1953 épÞdIdaMduHdMNaMRsUv)anekIneLIgkñúg 
snÞúHKYr[kt;sMKal;. naqñaM1863 épÞdIdaMduHdMNaMRsUvmanRbmaNEt 0/5 lanhiktab:ueNÑaH Et 
brimaNenH)anekIndl; 1/6 lanhikta naqñaM1953 . naqñaMenHEdr plitkm μdMNaMRsUvenARbeTskm<úCa 
)anTTYlTinñplCamFümRbmaN mYyetan kñúgmYyhikta. sßitenAeRkamRbB½n§RKb;RKgrdæ)al nig 
esdækic©rbs;xøÜn GaNaniKm)araMgenAkm<úCa k¾)ancat;Tukvis½yplitkmμksikmμ Cavis½yesdækic©sñÚl 
eday)anepþatCacMbgelIkarnaMecjnUvplitplRsUv nigplitplénkarciBa©wmstVepSg² . edIm,IbeRmI 
eKalneya)ayenH GaNaniKm)araMg)anGnuvtþkm μviFIBRgIkdIERsFM² enAkñúgextþ)at;dMbg nigenAtMbn; 
CuMvij sRmab;daMduHdMNaMRsUv Edltamsßiti)anekIndl;RbmaN 1/6 lanhikta enAkñúgqñaM1953 . eday 
eKalneya)ayBRgIképÞdIdaMduH sRmab;plitRsUvnaMecjrbs;GaNaniKm)araMgenHehIy eTIbenAkñúgqñaM 
1940 RbeTskm<úCa)anbegáInplitkmμRsUvrbs;xøÜn dl;RbmaNCagmYylanetan enAelIépÞdIplitkmμ 
RbmaNCagmYylanhikta. edaymUlehtuenHnaqñaMenaHEdr RbeTskm<úCak¾)ankøayeTACaRbeTsEdl 
naMRsUvecjlMdab;fñak;elxbI enAelIBiPBelak. CabnþbnÞab;karnaMRsUvecjBIRbeTs )anekInrhUtdl; 
BIrEsnetan kñúgmYyqñaM² EdlkñúgenaHRbmaN bImuWnetan )anmkBIdIERsFM²enAkñúgextþ)at;dMbg ÉeRkA 
BIenaH)anmkBIksikrEdlmanépÞdIksidæantUc²enAkñúgextþ nigextþdéTeTot. 

b:uEnþedaykarminykcitþTukdak;elIbBaðasuvtßiPaBes,ógenAkñúgRbeTs nigkñúgkaredaHRsayPaB 
RkIRkrbs;RbCaksikrExμr dIERsFM²TaMgenaH )anepþatCasMxan;EtelIkarplitdMNaMRsUvEdlmanKuNPaB 
x<s; tamry³kareRbIR)as;viFIsa®sþksikm μTMenIbnasm½yenaH sRmab;eFVIkarnaMecjEtb:ueNÑaH. eday 
ELkkéRmcMNUl EdlTTYl)anBIBaNiC¢kmμdMNaMRsUvKW rdæ)alGaNaniKmCaGñkTTYlcMENkTaMgRsug . 
edaybuBVehtuénkarminykcitþTukdak; rbs;rdæ)alGaNaniKmelICIvPaB nigPaBCasuxTukçrbs;RbCa 
ksikrenHehIy eTIbbNþal[ekItmanCaclna nigRbtikm μminsb,aycitþpÞÜn²BIsMNak;RbCaBlrdæExμr 
RbqaMgnwgkarRKb;RKgrbs;rdæ)al)araMg rhUtdl;karrMedaHxøÜnecjBIGaNaniKmniym)araMgnaqñaM1953. 
1>3>2- sm½yÉkraCüCati nigsgÁmra®sþniym ¬1953-1970¦ 

naqñaM1953 eRkayeBlEdlRbeTskm<úCa TTYl)anÉkraCüeBjeljBIGaNaniKm)araMgPøam 
nigenAqñaMCabnþbnÞab; sMNg;RbB½n§Farasa®sþ eragcRk salaeron mnÞIreBTü .l. CaeRcInRtUv)anksag 
nigGPivDÆCahUrEhr edayraCrdæaPi)alkm<úCa EdlCaktþaeFVI[RbeTsCati mankarGPivDÆn_y:agelOn. 
TnÞwmKñaenaH plitkmμdMNaMRsUvk¾RtUv)anekIneLIgy:agqab;rh½s. naqaMñ 1968 KWkñúgry³eBlRbmaN 
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Et 15qñaM bu:eNÑaH eRkayBITTYl)anÉkraCüeBjeljBIGaNaniKm)araMg épÞdIvb,km μdMNaMRsUvenAkñúg 
RbeTs)anRtUvBRgIkBIRbmaN 1/6 lan hikta dl; 2/5 lanhikta ehIyEdlenAkñúgeBlCamYyKña 
enaHEdr TinñplRsUvCamFümk¾)anekIneLIgBIRbmaN 1/0 etan kñúgmYyhikta eTA1/3 etan kñúgmYy 
hiktapgEdr . CamYynwgkarxitxMRbwgERbgrbs;RbCaksikrEx μr ebIeTaHbICaplitkmμRsUvmankMeNIn 
bnþicbnþÜc mindUcCaplitkmμnasm½yGgÁrk¾eday k¾RbeTskm<úCanaeBlenaH GacmanlT§PaBnaMGgár 
ecjeTAlk;enAelITIpSarGnþrCati )anRbmaNBI BIrEsn eTA bYnEsnetan kñúgmYyqñaM² . naqñaM 1964  
edIm,IsRmYldl;karnaMecjRsUvGgár eTAlk;enAelITIpSarGnþrCati raCrdæaPi)alkm<úCa )andak;kic©kar 
BaNiC¢km μeRkARbeTs[sßitenAeRkamkarRKb;RKgpþac;muxrbs;rdæ. b:uEnþedaytémøRsUvEdlraCrdæaPi)al 
TijBIksikrmanGRtaefr nigTabCagtémøenAelITIpSar CaehtunaM[karrt;Bn§RsUvGgár )anekIneLIgy:ag 
sn§wksn§ab;eTAeRkARbeTs. kar)a:n;sμanmYy)anbBa¢ak;[eXIjfa enAkñúg qñaM1966 karnaMRsUvecjeTA 
lk;enAbreTsRbmaNmYyPaKbI KWtamry³ : TIpSarggwt : EdlenATIenaHtémøRsUvmantémøbIdg elIs 
témøRsUvEdlkMNt;edayrdæ . edaymUlehtuénkarnaMRsUvGgárecjtamry³TIpSarggwtenH plcMNUl 
rbs;rdæmankarFøak;cuHy:agxøaMg CaehtueFVI[raCrdæaPi)al naeBlenaH)aneFVIkardak;KMenobbgçM[RbCa 
ksikrlk;plitplRsUvEdlKat;plit)anCUnrdæ kñúgtémøpøÚvkarmYy . 
1>3>3- sm½ysaFarNrdæExμr ¬1970-1975¦  

naéf¶TI18 ExmIna qñaM1970 ]tþmesnIy_ ln; Nul )aneFVIrdæRbharbþÚrrbbneya)ayenAkñúg 
RbeTsBIrbbraCaniym eTACarbbsaFarNrdæExμr . rcnasm<½n§neya)ayRtUv)anpøas;bþÚr ehIyminyUr 
b:unμaneRkayBIRBwtþikarN_enH RbeTskm<úCak¾)anFøak;cUlTaMgRsugeTAkñúgs®gÁam\NÐÚcin y:agraMuér:mYy. 
s®gÁam)anrIkraldalenAesÞIrRKb;TIkEnøgTaMgGs;enAkñúgRbeTs TaMgenACnbT k¾dUcCaenATIRkug EdlCa 
ehtueFVI[RbCaksikrRtUvbgçMcitþrt;ePosxøÜn cUlmkrs;enABBak;BBUnenAtamTIRkugFM² rIÉyuvCn yuvtI 
k¾)anRtUvbgçM[cUleFVICakgeyaFa kan;GavuFcUlsmrPUmic,aMgtTl;CamYyCnCatiEx μr bgb¥ÚnÉg. 
GaRs½yedays®gÁamraMuér:CaeRcInqñaM )aneFVI[meFüa)ayplitkmμksikmμ nigehdæarcnasm<½n§saFarN 
nigCnbT )anRtUvTTYlrgkarexÞcxÞaMy:agF¶n;F¶r nigRsbeBlEdlRbCaksikrnaeBlenaH KμaneBlevla 
niglT§PaBRKb;RKan;kñúgkargarbgábegáInplpg )aneFVI[épÞdIdaMduHdMNaMRsUvRbmaN 77 PaKry )anRtUv 
e)aHbg;ecal EdlCaehtueFVI[plitplRsUvkñúgRsukFøak;cuHRbmaN 84 PaKry. edIm,IpÁt;pÁg; nig 
bMeBjnUvtRmUvkares,ógRbcaMéf¶rbs;RbCaBlrdækñúgRsuk GgáresÞIrEtTaMgRsug )anRtUvnaMcUlBIbreTs 
tamry³CMnYyrbs;shrdæGaemrik.  dUcenHRbeTskm<úCa )ankøayeTACaRbeTsEdlrs;edaysarCMnYy 
BIbreTs ehIykarnaMcUlRsUvGgár KWCaRbFanbTy:agsMxan;enAkñúgsm½yenaH . 
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1>3>4- sm½ykm<úCaRbCaFibetyü ¬1975-1979¦ 
GaRs½yedayPaBvwkvr EdlbNþalmkBIs®gÁamruaMér:enAkñúgRbeTs GMeBIBukrlYy karekgRbv½Ba© 

RKb;rUbPaB nigPaBGt;Xøan.l. )aneFVI[rbbsaFarNrdæExμrcuHTn;exSay nigeFVI[RbeTskm<úCa Føak; 
cUleTAeRkamkarkan;GMNacpþac;karrbs;BYkEx μrRkhm énrbbkm<úCaRbCaFibetyü Gs;ry³eBlCitbYn 
qñaM KWcab;taMgBIExemsa qñaM1975 rhUtdl; 
Exmkra qñaM1979 . eRkamkarkan;GMNac 
rbs;Ex μrRkhm vis½yksikm μkm<úCa CaBiess 
kargarbgábegáInplRsUv mankarrIkceRmIn 
bnþicbnþÜceLIgvij edayBYkeK)anCenøós 
RbCaBlrdæBITIRkug nigTIRbCuMCnnana [eTA 
kan;TICnbT nig)anbgçMRbCaBlrdæTaMgenaH 
[eFVIkarsagsg; sMNg;Farasa®sþtUcFM 
CIkRbLayExVgxVat; edIm,ICakarBRgIkRbB½n§ 
eRsacRsB nigkab;qáaréRBbEnßmeTotedIm,I  
BRgIképÞdIdaMduHdMNaMRsUv.l. Edltamry³ 
enHKW)anpþl;nUvkalanuvtþPaBmYy d¾l¥RbesIr 
dl;kargarbgábegáInplRsUv enAkñúgRbeTs 
¬rUbPaB 1>4 nig1>5¦. kmøaMgRbCaBlrdæ 
TaMgGs; )anRtUvRbmUlpþMúeTAtam v½y ePT 
nigninñakarFøab;Bak;Bn§½ CamYyrbbRKb;RKg 
mun² edaykarEbgEckCaGgÁPaByuvCn 
yuvnarI kumara kumarI nigCashkrN_sRmab; 
ksikrv½ycMNas; ehIysRmab;TaMgGs;Kañ 
valERsKWCasalaeron. eRkABIenHk¾mankar 
EbgEckpgEdr rvagRbCaCnfμ I b¤RbCaBlrdæ 
EdlRtUv)anCenøósBITIRkug nigRbCaCncas; 
b¤RbCaBlrdæGñkmUldñan. 
RKb;GgÁPaBTaMgGs;RtUvmankarcat;taMgc,as;las; nigkartamdany:agditdl;bMput. edaymUlehtuenH 
plitkmμRsUvenARbeTskm<úCanaeBlenaH )anRtUvbegáIny:agxaMøg ehIyplitplRsUvk¾RtUv)anekIneTV 

 
rUbPaB 1>4 karksagsMNg;FarasaRsþenAkñúgrbbExμrRkhm 
 

 

 
rUbPaB 1>5  plRsUv)anekIn bu:EnþPaBGt;XøanenAbnþ 
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CaBIr b¤CabIdg. BUCRsUvTMenIbEdlmanTinñplx<s; RtUv)anCRmuj[ykmkdaMduHkñúgRTg;RTayFM² CMnYs 
BUCRsUvRbéBNIEdlksikrFøab;)andaMknøgmk . b:uEnþeTaHbICaplitkmμRsUv mankMeNIny:agNak¾eday 
k¾RbCaBlrdænaeBlenaH BMu)anTTYlnUvGaharbriePaKRKb;RKan;eLIy EdlCaehtueFVI[mñak;²mankmøaMg 
kayRTuDeRTam ehIyedayRtUveKbgçM[beBa©jkmøaMgBlkmμ K μaneBlsRmakeTotenaH eTIbbNþal[ 
RbCaBlrdæCaeRcIn )anRtUv)at;bg;CIvitedaykar)ak;kmøaMg nigedaybBaðaCm¶Wdgáat;epSg². m:üagvijeTot 
rbbEx μrRkhm)anBüayamtamdanRsavRCav nigkab;smøab;ecalnUvGñkmancMeNHdwgeRCARCH Edlkñúg 
enaHman TaMgGñkbec©keTsksikm μ nUvbBaØaCnTaMgLayrYmTaMgsisS nisiSt RKUbeRgon nigGñkneya)ay 
pgEdr. eRkayrbbenH)andYlrlM naéf¶TI07 Exmkra qñaM1979 kñúgcMeNamGñkbec©keTsksikmμcMnYn 
1>600 nak; manEt 200nak; b:ueNÑaH EdlenArs;ranmanCIvitBIkarkab;smøab;enH. minEtb:ueNÑaH 
sßanIy_BiesaFn_ksikmμmYycMnYn k¾RtUv)anbMpøicbMpøaj smUhkmμBUC nigTinñ½ybec©keTsksikmμesÞIrEt 
TaMgRsug k¾RtUv)an)at;bg;kñúgeBlenaHpgEdr. enAkñúgrbbEx μrRkhm b¤km<úCaRbCaFibetyüenHEdr 
BUCRsUvRbéBNICaeRcIn)anRtUv)at;bg; edaykarCenøósRbCaCnBItMbn;mYy eTAtMbn;RbmUlpþúMmYyepSg 
eTot nigedayeKalneya)ayksikm μrbs;BYkeK kñúgkarepþat nigCRmujeTArkkareFVIvb,km μEtBUCRsUv 
TMenIbEtb:ueNÑaH ¬RBMu tula nig Bruce McKenney, 2002). 
1>3>5- sm½ysaFarNrdæRbCamanitkm<úCa ¬qñaM1979 dl; qñaM1989¦ 

eTaHbICasßitkñúgTukçevTna edays®gÁamrauMér:enAkñúgRsuk Gs;ry³eBlCaeRcInqñaMy:agNak¾eday 
k¾vis½yksikm μkm<úCaBiessvb,kmμdMNaMRsUv enAEtbnþrkSanUvtYnaTIy:agsMxan;enAkñúgesdækic©Cati. 

eRkayeBlEdlrbbpþac;karrbs;Ex μrRkhm )anRtUvbBa©b;naqñaM 1979 vis½yksikmμkm<úCa 
CaBiessplitkmμRsUv RtUv)anerobcMGPivDÆeLIgvij edayEp¥keTAelIkarRbmUlKñaCaRkumsamKÁI Edl 
mansmaCikBI 20 eTA 25 RKYsar kñúgeKalbMNgEckrMElkKñaeTAvijeTAmk nUvFnFanEdlxSt;exSay 
nigedIm,IeqøIytbeTAnwgesckþIRtUvkarCabnÞan;mYy EdlTak;TgeTAnwgbBaðasnþisuxes,ógrbs;RbCaBlrdæ 
enAkñúgRbeTs. cab;taMgBIqñaM1980 dl;qñaM1989 épÞdIdaMduHdMNaMRsUv)anekInBI 1/4 lanhikta rhUt 
dl;1/9 lanhikta ÉTinñplk¾mankarekIneLIgBI 1/2 etan kñúgmYyhikta dl; 1/4 etan kñúgmYy 
hiktapgEdr. enAkñúgry³eBlenH plitkmμRsUvmankareLIgxøaMg ebIeTaHCamanPaBERbRbYlxøH² eday 
ktþaGakasFatuk¾eday. enAqñaM1981 plitkmμRsUvenAkm<úCa)anTTYlbrimaNRsUvsarubRbmaN 1/5 
lanetan nigRtUv)anekIny:agxøaMgbEnßmeTotnaqñaM1989 EdleBlenaHenAkñúgEpñkplitkmμ brimaN 
RsUvEdlTTYl)an manrhUtdl; 2/6 lanetan . sßitenAeRkamsm<aF nig\T§iBlénkarEkTRmg;enA 
shPaBsUevot (Prestroika) nigbNþaRbeTsenAGWru:ubxagekIt Edlnary³knøgmkKWCasm<½n§mitþ 
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d¾rwgmaMrbs;xøÜn rdæaPi)alénsaFarNrdæRbCamanitkm<úCa )anpøas;bþÚrneya)ayesdækic©rbs;xøÜn eTACa 
esdækic©TIpSar nig)anERbeQ μaHRbeTseTACardækm<úCa ¬1989-1992¦ . 
1>3>6- sm½ybc©úb,nñ ¬1990-2005¦ 

GaRs½yedaymankMENTRmg;elIRbBn§½énrbbneya)ayCati nigkarERbkøayBIrbbénRbBn§½ 
RbmUlpþúM b¤sgÁmniym mkCarbbTIpSaresrIvij nigCaBIessKWenAeRkaykic©RBmeRBogsnþiPaB nigkar 
bRgYbbRgYmCatienATIRkug)a:rIs naéf¶TI 23 Ex tula qaMñ 1991 enaHmk plitkmμRsUvRtUv)anCRmuj 
nigbegáIny:agxøaMgkøa. TnÞwmKañenaHEdr 
ehdæarcnasm<n§½RsavRCavCati GMBIdMNaMRsUv 
edaymankic©]btßmÖKaMRT BIviTüasßan 
RsavRCavGnþrCati GMBIdMNaMRsUv 
(International Rice Research Institute) 

k¾RtUv)anksagGPivDÆ nigBRgwgy:agqab; 
rh½s. tamry³KMeragshRbtibtþikar 
km<úCa-GuIrI-GURsþalI (Cambodia-IRRI-

Australia Project b¤ CIAP) RbPBFnFan 
mnusSenAkñúgRbeTs)anRtUvGPivDÆn_ ehIy 
rcnasm<n§½RsavRCavCatirwgmaMmYy )anRtUv 
ksag ¬rUbPaBTI 1>6¦ . tamry³ nigCa 
Epøpáaénkic©shRbtibtþikarenHEdr viTüa 
sßanRsavRCav nigGPivDÆn_ksikmμkm<úCa 
(Cambodian Agricultural Research and 

Development Institute b¤ CARDI) 

k¾)anRtUvbegáIteLIg naéf¶TI 16 Ex sIha 
qñaM 1999 kñúgeKalbMNgedIm,IGPivDÆ 
nUvbec©kviTüasmRsbfμ I² CRmujdl;kar 
begáInplitPaBksikmμ BiesselIdMNaM 
RsUv ¬rUbPaBTI 1>7¦. 

kñúgry³kalBIrTsvtScugeRkay 
BiessKWcab;BIeRkayeBlEdlKeRmag CIAP )anRtUvbdisn§inaqñaM 1987 nigkarcab;kMeNIténviTüasßan 
RsavRCav nigGPivDÆn_ksikmμkm<úCa naqñaM1999 mkplitPaBénvb,kmμdMNaMRsUv)anRtUvbegáIny:agqab; 

rUbPaB 1>6 Gñkbec©keTskm<úCa nigbreTsBiPakSaKñaGMBI 
karBiesaFn_elIRsUveLIgTwkenA PñMdin extþtaEkv 

 
rUbPaB 1-7 karbdisn§iénviTüasßanRsavRCav nigGPivDÆn_ 

ksikmμkm<úCaKWCaclkr d¾sMxan;enAkñúgkarbegáIn 
plitkmμdMNaMRsUv 
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rh½s . naqñaM 1995 plitkmμRsUvenA kñúgRbeTs mankMeNIny:agxøaMg EdleFVI[tulüPaBes,ógman 
lMnwg ehIyCafμ ImþgeTot eRkayry³eBlRbmaN 25qñaM ¬1970-1995¦ RbeTskm<úCa )anseRmcnUv 
EpnkarpÁt;pÁg;RsUv)anedayxøÜnÉgTaMgRsug (Self-sufficiency in rice). eCaKC½yenH KWBitCamankar 
cUlrYmcMENkBIktþaepSg²CaeRcIn EtCacMbgmanktþabYnsMxan;KW ³ 

1- bec©kviTüafμ I²smRsbmYycMnYnBak;Bn§½dl;plitkmμdMNaMRsUv )anRtUvGPivDÆ (Developed) 
nig)anrMedaH (Released) CUndl;RbCaksikr. Cak;EsþgkñúgenHBUCRsUvfμ I²mYycMnYnFM Edl 
RbkbedayskþanuBlTinñplx<s; nigmanKuNPaBRsbtamtRmUvkarTIpSar )anRtUvGnusasn_ 
CUndl;ksikr nigTTYlkardaMduHenAeBjépÞRbeTs 

2- eKalneya)aydIFøI nigeKalneya)ayÉkCnPavUbnIykmμrbs;raCrdæaPi)al 
3- ehdæarcnasm<n§½plitkmμ)anRtUveFVIbsidækmμCabnþbnÞab; 
4- karvilRtLb;mkvijnUvsnþiPaB 

b:uEnþeTaHCay:agenHkþI GaRs½yedayksikmμenAkm<úCa enAmanPaBBwgEp¥kxøaMgelIlkçxNÐFm μCati ehIy 
edayrbbTwkePøógmankarERbRbYlCaRbcaMenaH suvtßiPaBes,óg nigesßrPaBénplitkmμdMNaMRsUv k¾enA 
bnþCamUlbBaðasMxan; EdlRtUvEtykcitþTukdak;dEdl. Cak;EsþgnaqñaM 2002 RbeTskm<úCa)anCYb 
RbTHnUveRKaHTwkCMnn; nigeRKaHraMgs¶Üty:agF¶n;F¶r CaehtueFVI[manplb:HBal;y:agxøaMg dl;kargarbgá 
begáInplRsUvrbs;RbCaksikr EdlnaM[plitkmμRsUv)anFøak;cuHdl; 3/7 lanetan eRbobeFobnwg 
4/1 lanetan naqñaM2001 . b:uEnþkarFøak;cuHenHmanry³eBlxøIb:ueNÑaH edayehtufanaqñaM 2003 
plitkmμRsUv)anRtUvekIneLIgvij rhUtdl; 4/7 lanetan KWekInelIsBIesckþIRtUvkar sRmab;pÁt;pÁg; 
enAkñúgRsuk RbmaNCag 1 lanetan EdlCabrimaNGtierkGaceRbIR)as;sRmab;eFVIkarnaMecjeTAkan; 
breTseTotpg ¬taragTI 1>1¦. 

sRmab;qñaM 2004-2005 sßanPaBGakasFatuminGMeNayplTal;EtesaHsRmab;plitkmμ 
ksikm μ. RbeTsCaeRcInenAkñúgtMbn; rYmTaMgRBHraCaNacRkkm<úCa )anCYbRbTHnUv)atuPUtFm μCatieRKaH 
raMgs¶Üt GUsbnøayEvgCagFmμtaEdl)anbgákarxUcxatKYrkt;sMKal;dl;plitkmμksikm μ BiesselIdMNaM 
RsUv. naéf¶TI21 Exvicäika qñaM2004 raCrdæaPi)aléf )anENnaMdl;ksikrrbs;xøÜn[bBaÄb;karBüayam 
daMduHdMNaMRsUvCaelIkTI2 kñúgrdUvvsSa edaysarehtuplénkarGUsbnøayPaBraMgs¶Üt Edl)anb:HBal; 
y:agF¶n;F¶rdl;extþcMnYn 51 enAkñúgRbeTs. rIÉenARbeTsevotNamvij RksYgksikmμ nigGPivDÆn_ 
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CnbT )an)a:n;RbmaNfa kRmitTwkePøógenAkñúgRbeTs KitmkTl;Exvicäika qñaM2004 mankRmit 30 
PaKry ticCagkRmitTwkePøógqñaMmun EdleFVI[b:HBal;dl;épÞdIplitkm μ 125>000hikta pgEdr. 

taragTI 1>1 ³ sßanPaBplitkmμdMNaMRsUvenARbeTskm<úCa ¬1900-2005¦1 
qñaM épÞdIdaMduH 

¬Ban; h>t¦ 
Tinñpl 

¬etan¼h>t¦ 
brimaNpl 
¬Ban; etan¦ 

qñaM épÞdIdaMduH ¬Ban; 
h>t¦ 

Tinñpl 
¬etan¼h>t¦ 

brimaNpl 
¬etan¦ 

1900 400 1/4 560>000 1980 1>441 1/19 1>717>000 
1910 500 1/1 550>000 1981 1>493 1/13 1>490>000 
1920 620 1/09 680>000 1982 1>674 1/21 1>949>000
1930 800 1/01 815>000 1983 1>740 1/27 2>039>000
1940 1>100 0/91 1>010>000 1984 1>418 1>29 1>260>000 
1945 1>100 0/85 935>000 1985 1>462 1/25 1>812>000 
1950 1>657 0/95 1>576>000 1986 1>535 1/38 2>093>000
1951 1>682 0/98 1>651>000 1987 1>378 1/32 1>815>000 
1952 1>697 0/98 1>677>000 1988 1>879 1/37 2>500>000 
1953 1>629 0/99 1>627>000 1989 1>932 1/44 2>672>000 
1954 1>693 1/02 1>733>000 1990 1>890 1/35 2>500>000
1955 1>743 0/85 1>488>000 1991 1>910 1/40 2>400>000 
1956 1>837 0/97 1>789>000 1992 1>844 1/32 2>221>000 
1957 1>937 1/02 1>986>000 1993 1>856 1/31 2>383>350 
1958 2>030 1/04 2>123>000 1994 1>924 1/49 2>223>480
1959 2>098 0/99 2>083>000 1995 2>086 1/79 3>447>827 
1960 2>150 1/08 2>335>000 1996 2>171 1/84 3>458>000 
1961 2>257 1/05 2>383>000 1997 2>076 1/77 3>414>918
1962 2>286 0/89 2>039>000 1998 2>104 1/79 3>509>871
1963 2>332 1/12 2>622>000 1999 2>158 1/94 4>040>900 
1964 2>376 1/16 2>760>000 2000 2>318 2/11 4>026>092 
1965 2>344 1/06 2>500>000 2001 2>241 2/07 4>099>016
1966 2>414 0/98 2>376>000 2002 2>137 1/91 3>822>509
1967 2>513 0/97 2>457>000 2003 2>316 2/10 4>710>957 
1968 2>473 1/31 3>251>000 2004 2>374 1/97 4>170>284 
1969 - - 3>800>000 2005 2>416 2/1 5>021>146 
sMKal; ³ - 1= RksYgksikm μ rukçaRbmaj; nigensaT ¬2000/ 2003/ 2004/ 2005/ 2006¦ nig Tichit, 1981. 

- Tinñn½yqñaM1970 dl;qñaM1979 minGacRbmUl)anedaysarRbeTsCatiCYbRbTHs®gÁamraMuér: 
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sRmab;RbeTskm<úCa eRKaHraMgs¶Üt)anekItmanenABak;kNþalrdUv rhUtdl;cugrdUv EdleFVI[ 
b:HBal;dl; extþmYycMnYndUcCa extþkMBg;s<W kNþal taEkv éRBEvg nigsVayerog rIÉextþEdlFøab;TTYl 
TwkePøóg RKb;RKan;dUcCa extþkMBg;FM esomrab bnÞaymanC½y )at;dMbg eBaFisat; nigkMBg;qñaMg k¾CYbnwg 
eRKaH raMgs¶Üt nigRtUvRbQmeTAnwgkarxUcxatdMNaMRsUvy:agF¶n;F¶rEdr. CarYmsßanPaBbgábegáInplna 
rdUvvsSa qñaM2004 )anCYbRbTHkarlM)ak nigeRKaHraMgs¶Üt enABak;kNþalrdUv nigcugrdUv EdleFVI[kar 
daMduHman karyWty:av rGak;rGYl dMNaMlUtlas;min)anl¥ RBmTaMgRtUv)anxUcxatGs;mYycMnYnFMeTotpg 
EdlbNþal[Tinñpl nigbrimaNplfycuHTabCagqñaMmunRbmaNCag 705>000etan ¬RksYgksikmμ/ 
2004¦. enAqñaM2004 brimaNplRsUvTTYl)ansrubmanRbmaN 4/7 lanetan KWRbhak;RbEhl 
eTAnwgsßanPaB naqñaM2003 Edr b:uEnþTinñplmFümRbcaMqñaM)anfycuH BI 2/1 etan kñúgmYyhikta naqñaM 
2003 eTA 1/9 etan kñúgmYyhikta naqñaM 2004 . 

dUcenHtamry³karbgðajrbs;ÉksarRsavRCav EdlenAesssl;TaMgb:unμan nigPsþútagCaeRcIn 
Edl)anbnSl;TukenAtamkEnøgepSg² EdlTaMgGs;enaH )anqøúHbBa©aMgBICIvPaBrs;enArbs;RbCaBlrdæ 
eyIgGacniyay)anfa RsUv KWCadMNaMes,ógd¾sMxan; nigCaRBHmata RBHRbéBRsB b¤RBHem énRbCa 
BlrdæExμrTUTaMgRbeTs taMgBIyUryarNas;mkehIy.kñúgn½yenHdMNaMRsUv KWCadMNaMesdækic©mYyd¾sMxan; 
rbs;RbeTskm<úCa EdlCanic©Cakal)ancUlrYmcMENky:agskm μ kñúgkarGPivDÆn_RbeTsCati [mankar 
rIkceRmInrugerOgdl;kMBUl nasm½yGgÁr. enAkñúgry³eBlCaeRcInstvtSeRkay²mkeTot eTaHbICa 
RbeTskm<úCa sßitenAeRkamrbbpþac;karrbs;GaNaniKmbreTsepSg² nigkñúgs®gÁamy:agevTnaCaeRcIn 
qñaMk¾eday k¾RbCaBlrdækm<úCa enAEtbnþtYnaTIRbkan;x¢ab;nUvRbéBNItaMgBIburaNmk kñúgkargarvb,kmμ 
dMNaMRsUv. naeBlbc©úb,nñ eRkayeBlEdlRbeTskm<úCa )anrYcputBInwmGaNaniKmniymbreTs nig 
karbRgYbbRgYmCati snþiPaBk¾)anvilRtLb;mkmatuPUmiGgÁréneyIg ehIyRbCaksikrTUTaMgRbeTs man 
»kas niglT§PaBRKb;RKan;kñúgkargareFVIERscMkar EdlCaehtueFVI[plitkm μRsUvmankMeNInKYr[kt; 
sMKal; EdlminRtwmEtGacpÁt;pÁg;sRmab;tRmUvkarkñúgRsukb:ueNÑaHeT EfmTaMgGaceFVIkarnaMecjeTAkan; 
breTs)aneTotpg . 
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CMBUkTI 2  

brisßanéndMNaMRsUv 
 

RBab visareTa  
 

2>1- esckþIepþIm 
karyl;dwg[)anc,as;nUvsrIr³sa®sþ nigTMnak;TMngrbs;vaeTAnwgbrisßanrbs;dMNaMnImYy² KWCa 

RbkarcaM)ac;sRmab;GñkRsavRCavTaMgLay. edayELkenAkñúgplitkm μdMNaMRsUv cMeNHdwgGMBIsrIr³   
brisßanéndMNaMRsUv KWCatRmUvkarcaM)ac;EdlGac[eyIgBnül;)annUv)atuPUtepSg² Edl)anCYbRbTH 
enAkñúgERs. m:üagvijeTot edIm,IGnuvtþ[)annUvcMeNHdwgEpñkkargardaMduHEdlCamUldæanRKwH edIm,IeFVI[ 
RbesIreLIgnUvplitkm μdMNaMRsUv dUcCakarRKb;RKgdI Twk nigbrisßanCuMvijd¾éTeTot CaBiessTMnak;TMng 
eTAnwgsarFatucaM)ac;sRmab;rukçCati. eBlenHeyIgsikSaCacMbgnUvskm μPaB rbs;ktþaGakasFatu dUcCa 
sItuNðPaB BnøW Twk xül; bnÞab;mkeyIgnwgsikSaGMBIkarsMeyaKéndMNaMRsUv eRkamlkçx½NÐdUcCa Gahar 
ciBa©wm dMNkdegðIm karcab;yksMeyaK nigbEmøgsarFatu EdlRsUb)anenAkñúgvKÁlUtlas;. 
2>2- sItuNðPaB (Temperature) 

brimaNkMedAsrubRtUvkarCacaM)ac;sRmab;;dMNaMRsUv KWsmmaRteTAnwgvdþCIvitlUtlas;rbs;va. 
brimaNkMedAsrub nigsItuNðPaBmFümkñúgenAdMNak;kallUtlas; RtUv)anKNnaedayGñkRsavRCavCa 
eRcIn. karsikSa)anBinitüeXIjfasItuNðPaBsRmab;karlUtlas;rbs;dMNaMRsUv manbERmbRmYlxøaMgKW 
ErbRbYlkñúgkRmitBI 20 eTA35GgSaes. mann½yfakñúgvdþCIviténkarlUtlas;rbs;RsUv mansItuNðPaB 
kñúgkRmitCa Gtibrma Gb,brma b¤kRmitsmRsbepSg²Kña edayERbRbYleTAtamdMNak;kallUtlas; 
nImYy². sItuNðPaBKwCaktþamYy Edlman\T§iBleTAdl;skm μPaBsrIr³sa®sþnanarbs;dMNaMRsUv . 
2>2>1- \T§iBlsItuNðPaBeTAelIdMNuHRKab; 

elak OKA (1999) )anbgðajfa BUCRsUvRbePT Indica minGacduH)anenAkñúgsItuNðPaBeRkam 
13GgSaeseT. b:uEnþBUCRsUvRbePT Japonica mansItuNðPaBsmRsbsRmab;dMNuHRKab; KWsßitenAkñúg 
kRmitBI 11 eTA 13 GgSaes. sRmab;BUCRsUvRbePT Indica el,ÓnéndMNuHRKab;ekIneLIgeTAtam 
kMeNIn sItuNðPaB b:uEnþRtUvcuHvijenAeBlEdlsItuNðPaB)anekIneLIgx<s;xøaMg . 
2>2>2- \T§iBlsItuNðPaBeTAelIvKÁlUtlas; 

\T§iBlénktþaenHmanPaBsaMjauMbnþic .  CacMbgsItuNðPaBman\T§iBleTAelIBnøW  enAkñúgvKÁdMbUg  
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énkarlUtlas;rbs;dMNaMRsUv dUcenHvaman\T§iBly:agsMxan;eTAdl;karlUtlas; niyay[cMKWkMBs;edIm 
nigry³eBlénvKÁlUtlas; (Vegetative stage). PaBsμ úKs μajénskmμPaBrbs;sItuNðPaB KWman 
\T§iBlpÞal;eTAnwgktþamYycMnYndUcCaBnøW xül; nigTwkeRsacRsB . 

el,ÓnénkarEbkKum<)anekIneLIgKYr[kt;sMKal; enAeBlEdlsItuNðPaBsßitenAcenøaHBI 15-
30GgSaes. lT§plenH)anBinitüeXIjenAelIBBYkBUCRsUvRbePT Indica c,as;Cag Japonica. eTaH 
Cay:agNak¾el,ÓnénkarEbkKum<RtUv)anfycuH enAeBlEdlsItuNðPaBekInx<s;CagenHCabnþbnÞab;. 
sRmab;BUCRsUvmYycMnYnFMeK)anBinitüeXIjfa cMnYnedImEbk (Tillers) GtibrmaRtUv)anfycuHenAeBl 
EdlsItuNðPaB ekIneLIgBI 32-38GgSaes. 
2>2>3- \T§iBlsItuNðPaBenAkñúgvKÁbnþBUC 

enAkñúgvKÁenH sItuNðPaBmantYnaTIsMxan;Nas; enAkñúgkarGPivDÆn_srIragÁbnþBUC. ry³eBlén 
karecjBnøkkYr (Panicle Initiation) GacnwgBenøÓneLIgBI 2 eTA4éf¶ enAeBlEdleK)anbegáIn 
sItuNðPaBenARtg;cenøaHBI 27 eTA 29 GgSaes TaMgBBYkBUCRsUvRbePT Indica k¾dUcCa Japonica. 
ebIsItuNðPaBsßitenAeRkam b¤elIsBIkRmitenH ry³eBlénkarecjBnøkkYrRtUv )anBnüa . 

manGñkRsavRCavCaeRcIn )ansikSaGMBIlkçxNÐsItuNðPaBTab enAkñúgdMNak;kalcab;epþImbnþBUC 
(Fertilization). lT§pl)anbgðaj[eXIjfa sItuNðPaBTabnary³eBlénkarecjBnøkkkYr )an 
b:HBal;y:agxøaMgdl;srIr³bnþBUC dUcCab:HBal;dl; glumes, pistil nig stamen edayGacbBa¢ak;)anfa 
vaGaceFVI[páajImannibölPaB (sterility) rhUtdl;eTA 35PaKry. sItuNðPaB k¾nwgGaceFVI[mankar 
b:HBal; eTAdl;RbEvgkYr nigeFVI[edImRsUvtUc ehIyk¾GaceFVI[RbEvgcenøaHfñaMgenAeBlecjpáamankar 
fycuHEdr . 
2>2>4- \T§iBlsItuNðPaBénTwkeRsacRsBeTAelIkarlUtlas;rbs;dMNaMRsUv 

sItuNðPaBsmRsbénTwksRmab;eRsacRsB b¤TwkkñúgERsKWsßitenARtg;kRmitBI32-34GgSaes 
sRmab;dMNak;kalEbkKum< nigkRmitBI 30-32 GgSaes sRmab;dMNak;kalBnøÚtfñaMg. sItuNðPaBsm 
RsbsRmab;;dMNak;kalRsUv )anERbRbYleTAtamBUCRsUv nigdMNak;kallUtlas;éndMNaM;. dMNaMRsUv 
GaclUtlas;)anenAkñúgsItuNðPaBx<s;bMput rhUtdl; 40GgSaes. enAeBlEdlsItuNðPaBTwkeLIgdl; 
50GgSaes GaceFVI[edImRsUvgab;)an . karEbkKum< nigBnøkkYrGacnwgTTYlnUvkarb:HBal;y:agxøaMg 
enAeBlEdlsItuNðPaBsßitenAeRkam 25GgSaes. PaKryénRKab;RsUvsákekIneLIg enAeBlEdl 
sItuNðPaBsßitenAeRkam 25GgSaes. b:uEnþedayELkBBYk Japonica sItuNðPaBTwkTabbMput KwsßitenA 
cenøaHBI 13-14 GgSaes . 
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2>3- BnøW (Light) 
BnøWRBHGaTitü mantYnaTIkMNt;nUvvKÁlUtlas;éndMNaMRsUv edayGaRs½yeTAnwg\T§iBlBIrRBmKña 

KWPaBqøas;Kñaénéf¶ nigyb; ¬ry³BnøW¦ nigbrimaNBnøWTaMgGaMgtg;sIuet k¾dUcCaKuNPaBénBnøW. \T§iBl 
rbs;BnøWmankarERbRbYlGaRs½yeTAtamvKÁlUtlas;éndMNaM ehIyk¾GaRs½yelIktþaBUCEdr \TæiBlrbs; 
BnøWelIkarlUtlas;rbs;rukçCatimanPaBsaMjauMbMput edayvamankarcUlrYmBIktþaCaeRcIneTot enAkñúg 
mCÆdæan CaBiessTak;TgeTAnwgsItuNðPaB . BnøWKWCaktþacMbgkñúgkareFVIrs μIsMeyaKénsarFatu kabUn 
GuIRduksIutenAkñúgrukçCati . 
2>3>1- \T§iBlénry³BnøW (Day length) 

ry³BnøWmanGMeBICacMbgenAelIdMNak;kalbgábegáItpl (Reproductive phase)  sRmab;BUCEdl 
manevTrsPaBnwgry³BnWø edaykareFVI[mankarbþÚrpøas;y:agKMhukenAkñúgrUbsaRsþénrukçCatinaeBlEdl 
dMNak;kalyuvPaB)anRtUvbBa©b; (Men Sarom, 1996). tamry³enHdMeNIrkarbMEbkekasika)anRtUv 
bEgV eTACakarGPivDÆn_ekasikaf μ IehIyekasikasøwk)anRtUvbþÚreTACaekasikapáavij. dUecñHtMNak;kal 
lUtlas;)anRtUvbB©ab; ehIydMNak;kalbgábegáInplRtUv)ancab;epþIm. eTaHCay:agenHkþI \T§iBlrbs;va 
eTAelIdMNak;kallUtlas;k¾enACamnÞilenAeLIy . 

sRmab;dMNaMRsUvkarbþÚrpøas;rvagdMNak;kallUtlas; nigdMNak;kalbnþBUCGacRtUvkMNt;eday 
éf¶cab;epþImecjBnøkkYr. cMeBaHBUCEdlmanevTrsPaBnwgry³BnWø dMeNIrkarbþÚrenHGacmanenAkñúgeBl 
Edlry³BnøWsßitenAkñúgcenøaHBI 10 eTA 11em:ag b:uEnþebIry³BnøWEvgCagenH karecjBnøkkYrRtÚvGak;xan 
ehIyvKÁlUtlas;nwgbnþeTAeTot . 
2>3>2- \T§iBlénGaMgtg;suIetBnøW nigKuNPaBBnøW 

k¦ GaMgtg;sIuetBnøW (Light intensity) 
sikSaRsavRCavGMBIkarbegáInGaMgtg;sIuetBnWø kñúgkRmitexSay KWCaskmμPaBd¾sMxan;enAkñúgdMNaM 

RsUv ¬vaGacBnüWtdl;karecjpáa¦ . karcab;epIþmecjpáa KWsßitenAeRkamskm μPaBénkarbegáIn GaMgtg; 
sIueténBnøW. GaMgtg;sIuetBnøWminRtwmEtmanskmμPaBEteTAelIskmμPaBsMeyaKén]s μ½nkabUnikb:ueNaÑH 
eT b:uEnþvaman\TiæBleTAelIskmμPaBénsrIr³sa®sþepSg²eTotdUcCa³ karRsUbykGasUtsRmab;rukçCati 
lUtlas; nigkmøaMgénkarRsUbrbs;bJs .l. ehIyskmμPaBTaMgenaHmankarERbRbYleTAnwgktþa 
lkçxNÐ nig pH éndIpgEdr. enAeBlEdlBnWøRBHGaTitü)anfycuHRbmaNCa 40° eBlenaHkareFVIrs μ I 
sMeyaK )ansegáteXIjfamanskmμPaBRbRBwtþeTAyWt² ehIyebIcg;[kareFVIrsIμsMeyaKRbRBwtþ)an 
elOnluHRtaEtGaMgtg;suIet minelIsBI 30° énkRmitFmμta ¬rUbPaB 2-1¦. 
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karsayPayBnøW mkelI 
edImRsUv )aneFVI[RsUvenAkñúgvKÁ 
lUtlas; manBN’ébtgcas; 
ehIyTm¶n;én sarFatus¶Ütman 
RbmaNCa 60° enAeBlEdl 
edImRsUvenaHTTYl)anBnøW RKb; 
RKan;. pÞúyeTAvijkarTTYl)anBnøW 
minRKb;RKan; )aneFVI[mankar 
fycuH kñúgkarRsUbyksarFatu 
GasUt edayva)ankRmitnUvkarlUtlas;énRbBn§½b£s nigeFVI[mankarERbRbYleTAdl;TMnak;TMngkabUn 
nigGasUt (C/N) enAkñúgrukçsrIr³sa®sþ )atuPUtenHeyIgGacBnül;)anfa kardaMRsUvenAtMbn;RtUBic 
EdlTTYl)anTinñplTab KWedaysarGakasFatunardUv vsSaeBareBjeTAedayBBkmIreddas EdleFIV 
[dMNaMTTYl)anBnøWminRKb;RKan; . pÞúyeTAvijeK)anRsavRCav eXIjfaBnøWRBHGaTitüekþAxøaMg Caktþa 
GviC¢maneTAdl;karlUtlas;énedIm nigTinñpl ehIyGacnwgeFVI[edImRsUveLIgexøac . 

x¦ BN’ b¤KuNPaBBnøW (Light quality) 

eK)aneFVIkarsikSaRsavRCavy:ageRcInenAkñúgEpñkenH GMBI\T§iBlénKuNPaBBnøWeTAelIkar 
lUtlas;rbs;dMNaMRsUv. eK)anBinitüeXIjfaBnøWBN’exov  (Blue) KWman\T§iBlRbhak;RbEhlKñaeTA 
nwg\T§iBlénGaMgtg;suIetx<s;énBnøWEdr. BnøWBN’exov  (Blue) )aneFVI[KuNPaBRKab;RsUvkan;EtRbesIr 
ehIykaMrsμIBN’Rkhm (Red) vamanskmμPaBy:agskmμenAkñúgrs μ IsMeyaK. cMENkÉkaMrsμ IBN’sVay 
(4000A) )aneFVI[rsμ IsMeyaKmankRmit. elIsBIenH kaMrsμ IBN’elOg nigBN’RkhmEdlmanTMhM 
(5,600A eTA 7,200A ) manskmμPaBbg¥ak;dl;karecjpáa cMeBaHBUCRsUvCaRbePTéf¶xøI. karRsavRCavk¾ 
)anbgðajEdrfakarRsUbykBnøWBN’Rkhm (Infra-Red) b¤BnøWBN’sVay (Ultra Violate) naRKb;;dMNak; 
kalénkarlUtlas;TaMgGs;éndMNaMRsUvenaH)aneFVI[TinñplRsUvmankarekIneLIgx<s;.  
2>4- Twk (Water) 

TwkKWCaktþacaM)ac;minGacxVH)anmYy edIm,IeFIV[mankarrIklUtlas;enAkñúgdMNaMRsUv. Twkk¾man 
tYnaTIpgEdr kñúgkarsRmYldl;kardwkCBa¢ÚnsarFatuciBa©wmenAkñúgrukçCati nigCayancMlgsarFatusMeyaK 
Edlplit)aneTAEpñkepSg²énrukçCati. ehIyCacaM)ac;bMputenaH vaedIrtYCaGñkplitsarFatus¶Üt ¬dUcCa 
kabUnGIuRdat nigRbUetGIunCaedIm¦ enAkñúgrukçCati . 
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rUbPaB 2-1  \T§iBlénBnøWRBHGaTitüeTAelIkareFVIrs μ IsMeyaK 
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2>4>1- tRmUvkarTwkéndMNaMRsUv (Water requirement of the rice crop) 
brimaNTwkEdldMNaMRsUvRtUvkar KWGacvas;dwg)an edayKiteTAelIbrimaNTwkénrukçbMPay 

tamsøWk (transpiration) enAkñúgxñatmYyénsarFatus¶ÜtEdl)anbegáIteLIg. brimaNéntRmUvkarTwk 
enH min)anKitbBa©ÚlnUvbrimanTwkEdl)anbMPayecal (evaporation) enaHeT ¬taragTI 2>1¦.  
 

tarag 2>1 ³ brimaNTwkénrukçbMPay edIm,Iplit1RkaménTMgn;sarFatus¶Üt ¬RkaménTwk¦ 
RbePTBUCRsUv Rsal kNþal F¶n; mFüm

Indica 395 497 633 520 

Japonica 240 238 242 240 

 

brimaNénrukçbMPaymankarERbRbYlxøaMg KYr[kt;sMKal;eTAtamtYnaTIénlkç½xNÐ½dMNaM lkç½xNÐ½ 
GakasFatu RbePTdI nigGayukalsMNabEdlykmksÞÚg . 

k¦ kRmiténrukçbMPay (Transpiration) enAkñúglkç½xN½ÐRbePTdI niglkç½xNÐ½vb,kmμdMNaMRsUv 
enAkñúglkç½x½NÐ dIl,ay 

xSac; eKsegáteXIjbrimaNénrukç 
bMPay mankRmitx<s;. ]TahrN_ 
edIm,IplitsarFatus¶Üt cMnYn 
1Rkam rbs;dMNaMRsUvenAelI 
RbePTdIl,b; eK)anvas;eXIj 
brimaNénrukçbMPay manrhUtdl; 
eTA 734,56Rkam cMENkenA 
elIdIRbePTl,ayxSac;vij eK)an 
vas;eXIjmanEt 657,16Rkam b:ueNÑaH ¬rUbPaB 2-2¦. brimaNrukçbMPayenH)anekIneLIgenAelIdI 
EdlmanCICatil¥ RbePTdIEdlkMBugdaMduH nigenAelIdIEdlmansMeNImx<s;pgEdr. ehIybrimaNén 
rukçbMPayenHekIneLIgxøaMg enAelIdMNaMRsUvEdldaM kñúgERsEdlmankareRsacRsBCagERs Edlminman 
kareRsacRsB . 

x¦bERmbRmYlénrukçbMPay enAkñúgdMNak;kallUtlas; 
rukçbMMPaymankarERbRbYlxøaMgenAkñúgvKÁlUtlas; ehIymankarekIneLIgy:agrh½senAeBlEdl 

snÞÚgeTIbsÞÚgrYc rhUtdl;RsUvkMBugEbkKum<CaGtibrima. bnÞab;mkkRmiténrukçbMPay)anfycuHenAkñúg 
vKÁecjBnøkkkYreTAdl;éf¶ecjpáa ehIy)anekIneLIgvijenA 21éf¶bnÞab;mk rYckRmitrukçbMPay )anfy 

TMnak;T MngrvagfasrMhYtRbcaMéf ¶n igtRmUvkarT WkéndMNaMRsUv

R = 0.88**
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rUbPaB 2-2  TMnak;TMngrvagfasrMhYtRbcaMéf¶ nigtRmUvkarTwkéndMNaMRsUv 
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cuHrhUtdl; 21éf¶ munRsUvTuM . dUcKñaenHEdrtRmUvkarTwksrub mankarERbRbYleTAnwgBUC ehIynig 
ry³eBlénkarlUtlas;rbs;dMNaM . 

Ep¥keTAelIbrimaNénrukçbMPay énRsUvkñúg1hikta ¬edayminKitbBa©ÚlbrimaNTwkEdl)an 
rMhYtecal nigRCabtamdI¦ RtUvkarTwkRbmaNBI 2,500 etan eTA 4,000 etanKWesμ Inwg 250-400mm 

énkMMBs;TwkenAkñúgERskñúgry³eBlénvKÁlUtlas;rbs;va . 
 

tarag 2/2³ tRmUvkarTwksRmab;karlUtlas;rbs;dMNaMRsUvkñúg1hikta cab;BIéf¶daMdl;éf¶RcUtkat; 
BUCRsUv ¬RbePT¦ kMBs;TwkkñúgERs ¬mm¦ 

Rsal 262 
kNþal 332 

F¶n; 407 
 

tRmUvkarTwksRmab; dMNuHRKab;manRbEhlCa 20PaKry énTm¶n;rbs;va. müa:gvijeTot kar 
lUtlas;rbs;dMNaMRsUvenAdMNak;kalEbkKum< RbRBwRtþieTACaskmμenAkñúgERs EdlmanTwkRbmaNBI 70 
eTA 90 PaKry énTwkEdldIGacpÞúk)an. pÞúyeTAvijebIdImansMeNImticCag40 PaKry eFVI[skm μPaB 
lUtlas;rbs;dMNaMRsUvmankarfycuH . 
2>4>2- sarsMxan;énTwkkñúgdMNaMRsUv 

enAeBlEdldIERsmansMeNImRtwmEt 20° enaHkarlUtlas;énb£sRsUvnavKÁdMbUg )anBinitü 
eXIjfamankarfycuHkñúgkRmitCaGb,brma KWenAkñúgvKÁdMbUgenHehIyEdlTwkminGacxVH)aneTCaBiess 
enAeBlEdlRsUvkMBugkMNrkYr (Panicle Initiation) ehIyCacaM)ac;enaHenAeBlEdlRsUvkMBugecjpáa. 
mü:agvijeTotenAeBlEdlRsUvcab;epþImmankarlUtlas;b¤s bnÞab;mkBnøkpáa ehIytRmUvkarTwkmankar 
fycuH enAeBlEdlRKab;RsUvTuM. vKÁTaMgenaHKWCaeBlsMxan;EdldMNaMRsUvGacmankarb:HBal;xøaMg 
Rbsin ebIKμanTwkRKb;RKan; . 

mü:agvijeTotTwkeRcIneBk k¾GaceFVI[xUcxatdl;dMNaMRsUvpgEdr dUcCaeFIV[cenøaHfñaMglUtlas; 
elOnxusFm μta CaehtueFVI[edImRsUveTACaTn;gaydYl ehIyGacbnßy b¤BnüWtkarEbkKum< CalT§pl 
KWeFVI[TinñplfycuHy:agxøaMg. karxUtxatGacnwgekIneLIgxøaMg enAeBlEdlsItuNðPaBTwkekIneLIgxøaMg 
b¤TwkkñúgERsl¥k; b¤kxVk;eBk . 
2>5- sarFatuciBa©wméndMNaMRsUv (Nutrient of the rice plant) 

sarFatuciBa©wm mantYnaTIeFVI[dMNaMmankarlUtlas;)anl¥ nigmankarvivDÆn_)anCaRbRktI enA 
RKb;dMNak;kallUtlas; CaBiessenAkñúgvKÁbnþBUC . 
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sarFatuciBa©wmRtUv)anEbgEckCaBIrEpñkdUcteTA ³ 
1- sarFatuciBa©wmEdlmanenAkñúgRKab; 
2- sarFatuciBa©wmEdlRsUbykBImCÄdæanxageRkA  

2>5>1- sarFatuciBa©wmEdlmanenAkñúgRKab; 
dMNuHRKab;RtUv)ankMNt;edayTwk sIutuNðPaB nigxül;. dMNuHRKab;énRsUvRtUvkarGuksIuEsn 

ticCagdMNaMepSg²d¾éTeTot. b:uEnþKμanGuksIuEsn )aneFVI[ekItmanPaBminRbRktIéndMNuHRKab;. enAkñúg 
briyakasEdlK μanxül;GuksIuEsn )aneFVI[mankarbg¥ak;eTAdl;skmμPaBGg;sIummYYycMnYn dUcCa 
kataeLs (Catalase) EdlGg;suImenHmanGMeBIedaypÞal; nigedayminpÞal;eTAelIBnøk nigRbB½n§b£s 
ehIykñúgkarbegáInkør:UhVIl . 

dMNuHRKab;mankarcUlrYmedayskmμPaBénGg;suIm EdlmanRbPBCaRbUetGIun dUcCakataeLs 
GamIeLs nigsakaers (Catalase, Amilase & Sacarase).l. EdlmantYnaTICa erdukr. skmμPaB 
rbs;Gg;sIumekIneLIgxøaMg enAeBlEdlskmμPaBdMNuHRKab; sßitenAkñúgERsEdlmandIesIm b¤dk;Twk. 
kñúgxN³eBlEdldMNuHRKab;kMBugRbRBWRtiþeTA sarFatuGamIdug nigTm¶n;m:as;s¶ÜtenAkñúgRKab; )anfycuH 
cMENkÉsarFatuGamIeLs)anekIneLIg mann½yfasarFatuRbUetGIunEdl)anekIneLIgenaH KW)anmk 
tamry³énkarbEmøgsarFatuGamIdug [eTACaRbUetGIunkñúgkMLúgeBldMNuHRKab; . 

GMRb‘Íy:ug mantYnaTIkñúgkareFVI[mankarlUtlas;edayBwgEp¥keTAelIsarFatubRmug EdlmanenA 
kñúgRKab;nary³eBlRbEhl 5éf¶dMbUg eRkayBIduHBnøk. bnÞab;mksarFatubRmug mantYnaTIxøH²b:ueNÑaH 
ehIytYnaTIrbs;va)anfycuHbnþicmþg² CalMdab;cab;BIéf¶TI 06 eTAdl;éf¶TI 10 eRkayeBlecjBnøk. 
eBlenaHkUnrukçCatiGaclUtlas;edayxøÜnÉg)an edaymin)ac;manGaharbRmugCYyeLIy. KWeBlenaH 
ehIy EdlskmμPaBrsI μsMeyaK GacBinitüeXIj KWcab;taMgBIéf¶TI08eTA. bnÞab;mkkarRsUbykTwk 
nigsarFatuciBa©wmedayRbB½n§b¤s RtUv)ansegáteXIj cab;BIéf¶TI 9 b¤ TI 10 KWedaysegáteXIjmankar 
ekIneLIgnUvTm¶n;srubénsarFatuEdlplit)an . 
2>5>2- sarFatuciBa©wm)anmkBIkarRsUbykBImCÆdæanxageRkA 
sarFatuTaMgenaHRtUv)anEckecjCabIRkum ³ 

k¦ sarFatuRsUbykBIdI b¤BITwkkñúgdI 
x¦ GuksuIEsnEdlRsUbedaydMNkdegðIm b¤TTYlykBITwk enAeBlEdledImRsUvlicenAkñúgTwk 
K¦ ]s μ½nkabUnic EdlRsUbykenAkñúgxN³eBlEdlrukçCatieFIVrsμ IsMeyaK 
sarFatu)anmkBITwkb¤dI KWCasarFatuRKwHEdlmanenAkñúgdIdUcCa ³ GasUt (N) pUs½Vr (P) 

b:UtasüÚm (K) kal;süÚm (Ca) Edk (Fe) suIlIsüÚm (Si) m:g;kaENs (Mn) m:aej:süÚm (Mg).l. 
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rukçCatiRsUbyksarFatuTaMgenaH kñúgTRmg;CaGIuy:ug ¬]TahrN¾ GasUtCa NH4 nigpUsV½r CaTRmg; P2O5¦ 
karRsUbykenH vaminGaRs½yEteTAnwgkMhab;énGuksuIEsn O2 EdlmanenAkñúgmCÆdæanb:ueNÑaHeT b:uEnþ 
vamankarTak;TgKñaeTAnwgskmμPaBénsøwkrukçCatipgEdr . karRsUbenHmankarERbRbYleTAtamtMbn; 
lkç½x½NÐGakasFatu dI BUC viFIsaRsþdaMduH nigsarFatuEdlmanenAkñúgmCÄdæanTaMgenaH. karRsUbyk 
sarFatuciBa©wmGacEckecjCaBIrEbb ³ 

k¦ karRsUbyksarFatuEdlminEmnCaelah³  
KWCakarRsUbyknUvsarFatusrIragÁgay²Na EdlsRmYlCRmujdl;karsayPay sarFatuciBa©wm 

enAelIbrievNénépÞb£s . 
x¦ karRsUbyksarFatuelah³  
b£sRsUvEdlGacduHkñúgTwkmannaTICa GuksIudkr eRBaHfab£srukçCatienH GacRsUbyksarFatu 

GuksuIdéndI)an. pÞúyBIrukçCatienAkñúglkç½x½NÐerdukm μénb£srbs;dMNaMdIs¶Üt. vtþmanénGg;sIum Catalase 

bJ Peroxidase enAkñúgrukçCati Gacbgðajkan;Etc,as;sRmab;;rukçCati tamry³kareFVIemtabUlIs)an 
d¾RbesIréndMNaMRsUv nigrukçCatiEdlmanGasIutKøIkUlIk . 

GnuPaBGuksuIkm μénb£sRsUvnwgekIneLIg enAkñúgdMNak;kalRsUvEbkKum< bnÞab;mknwgbnßymk 
vij edaysarvamanb£scas;²eRcIn ehIyfycuHdl;kRmitGb,rmamYyenAkñúgvKÁecjpáa . karbnßy 
GnuPaBGuksIudkm μenH GacbNþalmkBIkgVHsarFatuGasUt (N) EdlGacbNþalmkBImankarbg¥ak; 
kñúgkarRsUbykedayb£s. karRsUbyksarFatuedayrukçCatinwgrMxaneday GIuRdUEsns‘ulpY süanYr:U nig 
GasuItb‘URTIk.l. EdlsarFatuTaMgenaHnwgbg¥ak;dl;dMNkdegðIménsøwk. müa:gvijeTot ktþasItuNðPaB 
BnøW nigsm<aFGuksIuEsn manTMnak;TMngy:agxøaMgeTAnwgkarRsUbyksarFatuelah³TaMgenaH enAeBl 
EdlkMhab;énGIuy:ug b¤ GnþrTMnak;TMngGIuy:ug man\T§iBleTAelIrUbsaRsþénkarRsUbyk . 
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CMBUkTI 3 

lkçN³rUbsa®sþéndMNaMRsUv 
 

G‘uk ma:kara/ Bin tara nig eLa b‘uNÑa 
 

 lkçN³rUbsaRsþéndMNaMRsUv KWCamUldæanedImkñúgkarEsVgyl;BIdMNaMRsUv. karyl;dwgBIlkçN³ 
rUbsaRsþrbs;dMNaMRsUvmansarsMxan;Nas; kñúgkargareRCIserIsBUC karbgáat;BUC nigkargarRKb;RKg 
dMNaMRsUv edIm,IbegáInTinñpl . CaTUeTA edImRsUvRtUv)anEbgEckCa b¤s edIm søwk kYr nigRKab; ¬rUbPaB 
3>1¦ .  edayEp¥keTAelIdMeNIrkarlUtlas;rbs;dMNaMRsUv lkçN³rUbsaRsþrbs;dMNaMRsUvRtUv)anEbg 
EckCaBIrEpñkKW lkçN³rUbsaRsþénsrIragÁlUtlas; niglkçN³rUbsaRsþénsrIragÁbnþBUC . 
3>1- lkçN³rUbsaRsþénsrIragÁlUtlas; 

srIragÁlUtlas; rbs;dMNaMRsUvrYm 
man RKab;RsUv (Rice grain) b¤sRsUv 
(Roots) edImRsUv (Culm) nigswøkRsUv 
(Leaf)  ¬rUbPaB 3>2¦. 
3>1>1- RKab;RsUv (Rice grain) 

RKab;RsUvmYy pSMeLIgedaysMbk 
RKab; (Rice hull) RKab;GgársRmUb 
(Brown rice) G½kSRTRKab; (Rachilla) 
sMbknib¢l (Sterile lemmas) kMBkcug 
Es μg (Rudimentary glumes) nigTgRKab; 
(Pedicel) (Matsuo and Hoshikow, 

1993) ¬rUbPaB 3>3¦. RKab;GgársRmUb 
RtUv)anrMuB½T§edaysMbkRKab; EdlEpñkTaMg 
BIrenH P¢ab;CamYyTgRKab;eday G½kSRT 
RKab; nakMBkéncugEsμg. enABIeRkamG½kS 
RTRKab; KWsMbknib¢l . 
3>1>1>1- sMbkRKab; (Rice hull) 

sMbkenH mansPaBrwgEdleRsab 

 
rUbPaB 3-1 lkççN³rUbsaRsþrbs;edImRsUv 
 

 
rUbPaB 3-2 srIragÁlUtlas;rbs;dMNaMRsUv 
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RKab;GgársRmUbBIxageRkA. kalNaeKyksMbkenHecjBIRKab;Ggár RtUv)aneKehAfa  ::Ggáam  :. sMbk 
RKab;EckecjCaBIrEpñkKW sMbkFM b£sMbkeBaH (Lemma) nigsMbktUc b£sMbkxñg (Palea) ¬rUbPaB 
3>3¦. enAelIsMbkRKab;maneramCaeRcIn ehIyBUCRsUvxøH enAEpñkxagcugénsMbkFMmanknÞúy. sMbkFM 
(Lemma) nigsMbktUc (Palea) manmuxgarsMxan;Nas;sRmab;karBarnUvCalikarbs;RKab;Ggár kMNt; 
TRmg;TMhMénRKab; RBmTaMgry³eBlduHBnøkb¤sénRKab;. kalNasMbkRKab;mankRmas;esIþg enaHkarduH 
BnøkRKab;)anqab; EtpÞúymkvijRbsinebIsMbkRKab;mankRmas;Rkas; enaHry³eBlénkarduHBnøkRKab; 
yUr (CIAP , 1996). 

 
 
3>1>1>2- G½kSRTRKab; (Rachilla) nigsMbknib¢l (Sterile lemmas) 

G½kSRTRKab; KWCaEpñkmYyénRKab;RsUv EdlCacMnucRbsBVrvagsMbkFM (Lema) nigsMbktUc 
(Palea) ehIymantYnaTIya:gsMxan;kñúgkarkan;RTpáa nigRKab;nImYy²rbs;dMNaMRsUv. elIsBIenHeTAeTot 
G½kSRTRKab;mantYnaTIkñúgkartP¢ab;rvagsMbknib¢l (Sterile lemmas) nigtYRKab;RsUv . 

sMbknib¢l KWCasMbkRKab;RsUvEdlKμankarlUtlas; EdlsißtenABIxageRkaménsMbkFM (Lema) 
nigsMbktUc (Palea). sMbknib¢lEckecjCa2 KWsMbknib¢lelI (Upper glumme) nigsMbknib¢leRkam 
(Lower glumme) ¬rUbPaB 3>3¦. 

 
rUbPaB 3-3 lkçN³rUbsaRsþénRKab;RsUv 
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3>1>1>3- kMBkcugEs μg (Rudimentary glumes) nigTgRKab; b¤Tgpáa (Pedicel) 

kMBkcugEs μg KWCaEpñkxagcugeKbMputénEsμg EdlmanragkMe)a:gdUcEBg . vasißtenABIeRkam 
sMbknib¢l (Sterile lemmas) . kMBkenH mantYnaTIya:gsMxan; kñúgkarrkSanUvlMnwgrbs;RKab;RsUv .  

TgRKab; b¤Tgpáa KWCaEpñkenAxageRkameKbMputénRKab;RsUv. EpñkenHmantYnaTIkñúgkarP¢ab;páa 
RsUvCamYynwgEsμgkYr . 
3>1>1>4- RKab;GgársRmUb (Brown rice) 

RKab;RsUv enAeBlEdleKbkyksMbkRKab; (Rice hull) b¤Ggáamecj eKehAfaGgársRmUb 
¬rUbPaB 3>4¦. RKab;GgársRmUb RtUv)anh‘¿uB½T§edayRsTab;sRmUbxageRkA (Pericarp layer) nig 
RsTab;sRmUbxagkñúg (Aleurone layer) EdlpÞúkeTAedayxøaj; RbUetGuIn nigvItamIn. enAxagkñúgRsTab; 
TaMgBIrenH KWsac;RKab; b¤Gg;dUEs<m 
(Endosperm) nigGMRb‘Íy:ug (Embryo) 

Edlx½NÐdac;PñaseGBIetsüÚm (Epitelium). 
Gg;dUEs<mb¤sac;RKab;  (Endosperm) 

KWCaEpñksarFatuciBaw©ménRKab;TMu ehIyEdlGac 
RTRTg;karduHlUtlas;énBnøk)an. Gg;dUEs<m 
rYmpSMCaBiesseday GamIdug RbEhl 80° 
nigsarFatusMxan;²d¾éTeTot EdlrYmmansar 
Fatu sá RbUetGIun nigsarFatuxøaj; (Vergara, 

1989).  sarFatuTaMgenaHCa GaharFatubRmug 
caM)ac;rbs;GMRbÍ‘y:ugsMrab;dMeNIrkardMNuHRKab;. 
Gg;dUEs<mmanBIrRbePT KWGg;dUEs<mEdlman PaBRsGab; ¬GgárdMeNIb¦ nigGg;dUEs<mEdl manPaBføa 
¬GgárxSay¦. RbePTnImYy²rbs;Gg;dUEs<m manlkçN³xus²KñaKWGaRs½yeTAnwgbrimaNénGamILÚs 
EdlmanenAkñúgenaH .  

GMRb‘Íy:ug b¤RPUNa (Embryo) sißtenA EpñkcMehogeBaHénsMbkRKab;FM EdlCaBnøk énGnaKt 
rukçCatifIμmYyedImEdlmanenAkñúg RKab;. enAkñúgGMRb‘Íy:ugrYmman Bnøkswøk (Plumule) Bnøkb¤sdMbUg 
(Radicle) bNMþú srésrnaMsarFatuciB©awm (Vascular bundle) ehIyEdlEpñkTaMgbIenHrMuB½T§eday 
sÁÚetLÚm (Scutelum) ¬rUbPaB 3>5¦. RKb;ekasikaénGMRb‘Íy:ugpÞúk eTAedaysá RbUetGuIn nigxøaj; 
EdlCaRbPBén famBl nigGg;sIum naeBlRKab;cab;epþImduH . 

rUbPaB 3-4 lkçN³rUbsaRsþénGgársRmUb 
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3>1>2- b¤sRsUv (Roots) 

b¤s KWCabNþúMsrIragÁEdlRbmUlpþMúeLIg 
edaysésrcak;eRsHcUlKñaedayécdnü nig 
kMNt;edayséstUc²CaeRcIn. b¤sRsUvcab; 
ekItmaneLIgtaMgBIRKab;RsUvcab;duHBnøk enA 
eBleKykeTAeFVIdMNuH ehIymanmuxgarkñúg 
karCYyRTRTg;dl;karlUtlas;rbs;sMNab nig 
bnþbnÞab;mkb¤sRsUv cab;epþImduHecjBIsrIragÁ 
epSg² EpñkxageRkamrbs;edImdUcCa Kl; 
ExñgEbkdMbUg nigfñaMgrbs;edIm (Fujil, 1974) .  b¤srbs;dMNaMRsUv EckecjCa 3 KW b¤sEkv 
b¤sRBeyag nigb¤sxül; ¬rUbPaB 3>6¦. 

 
3>1>2>1- b¤sEkv (Seminal root) 

b¤sEkv KWCab¤sdMbUgbg¥s;EdlduHecjBIRKab;RsUv enAeBlEdlRsUvcab;epIþmduHBnøkdMbUg ehIy 
b¤senHmanGayuBI 1 eTA 30 éf¶ b:ueNÑaH. b¤sEkvduHecjkñúgry³eBl 2 eTA 3 ema:g bnÞab;BIeRsam 

 
rUbPaB 3-6 lkçN³rUbsaRsþénb¤srbs;dMNaMRsUv 

 
rUbPaB 3-5 GMRb‘Íy:ug 
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Bnøkb¤s (Coleorhiza) elceLIg ¬duHecj¦ . b¤sEkvnwggab;eTAvijkñúgrvagGayu 1 Ex enAeRkay 
eBlEdlb¤sRBeyagcab;epþImduH nigekIneLIgCabnþbnÞab; .  b¤sEkvmanmuxgar RsUbykTwksRmab; 
pþl;[RKab; edIm,IeFIVRbtikmμbMElgemSAGamIdug begáIteTACasá nigbMElgsarFatuciBaw©mepSg²eTot edIm,I 
pþl;[BnøkedImGacrs;ranþmanCIvit . 
3>1>2>2- b¤sRBeyag (Nodal or adventitious roots) 

b¤sRBeyag CaRbePTb¤sEdlduHecjBIKl;fñaMgénedImRsUv Edlkb;kñúgdI EdlmantYnaTIsRmab; 
CaCMnYydl;b¤sEkv (Seminal root) . enAeBlEdleRsamBnøkb¤scab;epþImduH eRsamBnøksøwkk¾duHecj 
Edr. ehIyEdlenAkñúgenaH bnÞab;mkKW fñaMgBnøk (Mesocotyl) )anduHecj. fñaMgBnøkenH CafñaMgdMbUg 
bg¥s;rbs;edImRsUv. enAeBlEdledImRsUvduHswøkTI 3 enAEpñkxagcugénfñaMgBnøk b¤sRBeyagk¾cab;epIþm 
duHeLIg. eRkayBIduH b¤sRBeyagRtUv)anlUtlas;cak;eTAeRkamdIRbmaN 18 eTA 20 sm nigcak;eTA 
sgxagRbEvgBI 30 eTA 35 sm. karlUtlas;rbs;b¤sRBeyag nigswøkmanTMnak;TMngCamYyKña KWman 
n½yfa RbsinebIRbEvgénswøkRsUvlUtcak;ecjeTAEpñkxagq¶ayénedIm)anRbEvgRtwmNaenaH b¤sRBeyag 
k¾lUtlas;cak;ecj)andl;RtwmenaHEdr . b¤senHmanmuxgarsMrab;RTRTg;CMhredImRsUvmin[dYl RsUb 
ykTwk nigsarFatuciBaw©m CaBiesssarFatuGasUt pUs½Vr b:UtasüÚmBIkñúgdI edIm,Ipþl;eTA[srIragÁedImRsUv 
nigmantYnaTIsMrab;pÞúkCatiTwk nigGaharsRmab;RTRTg;Civitrbs;dMNaMRsUv ¬rUbPaB 3>6¦. enAxag 
k,alb¤s maneRsamrwgB½T§CMuvijedIm,IkarBarb¤s nigCaCMnYydl;b¤skñúgkarTmøúHcUlkñúgdI EdleRsamenH 
eKehAfalalad_b¤s (Root Cap). 
3>1>2>3- b¤sxül; (Adventitious roots) 

b¤senHduHecjBIfñaMgénedImRsUvenAEpñkeRkam ¬b¤sEdlenAelIépÞdI¦ ehIykarEbkExñg KWekIt 
eLIgedayÉkÉg . cMeBaHBUCRsUveLIgTwkeKsegáteXIjvaekItecjBIfñaMgxagelIbMputénedImEvg EtenA 
eRkamRsTab;esI ² énépÞTwk .  b¤sxül;man 2 RbePTKW b¤sxül;TI 1 (Primary adventitious roots) 
nigb¤sxül;TI 2 (Secondary adventitious roots).  cMeBaHBBYkRsUveLIgTwk KWmanb¤sxül;TaMgBIr 
RbePT ehIyEdlb¤s;xül;TaMgBIrnwgcak;cUleTAkñúgdIeBlTwkRsk .  cMeBaHBBYkRsUvd¾éTeTot KWPaK 
eRcInmanEtb¤sxül;TI 1 b:ueNÑaH . 
3>1>3- edImRsUv (Culm) 

edImRsUvmantYnaTIsRmab;RTRTg;swøk nigkYrRsUv begIátedImEbkfIμ nigb¤s P¢ab;skmμPaBénkar 
eFIVrsI μsMeyaK pÞúk nigdwkCBa¢ÚnCatiTwk sarFatuciBaw©mepSg² nigsRmab;eFIVkarpÁt;pÁg;xül;eTAkan;b¤s .  
edImRsUvRtUv)anEckecjCa 2 EpñkKW fañMg (Nodes) nigcenøaHfñaMg (Internodes) ¬rUbPaB 3>7¦. 
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3>1>3>1- fñaMg (Nodes) 
fñaMg KWCaEpñkrwgénedImRsUvEdlmanPaBtan; nigKμanRbehag ehIyCakEnøgsRmab;begIátswøk 

nigBnøkExñgénedImRsUv .  BnøkExñgmanTItaMgenAcenøaHrbs;fñaMg nigKl;RsTbswøk.  cMENkfñaMgEdl 
enAxagcugénedIm CafñaMgEdlbegIátkYrRsUv . 
3>1>3>2- cenøaHfñaMg (Internodes) 

cenøaHfñaMg CaEpñkrelagehIymanlkçN³rwg nigtan;enAeBlEdlvaenAxI© b:uEnþERbkøayeTACa 
manRbehagenAeBlvakan;Etcas; . EpñkenHmansñamcg¥ÚrtUc² ehIyCaEpñkmUlrelagénedIm. cenøaH 
fñaMgxageRkamCaTUeTAxIø² xusBIcenøaHfñaMgxagelIEdlEvg² . cenøaHfñaMgenH tP¢ab;Kña)anBImYyeTAmYy 
edaysarfñaMg (Nodes). cMeBaHcenøaHfñaMgrbs;dMNaMRsUvmaneRcIn b¤tic KWGaRs½yeTAtamRbePTBUC 

epSg²Kña edaysarBUCxøHmancenøaHfñaMgeRcInEdleFIV[edImmankMBs;x<s; nigBUCxøHeTotmancenøaHfñaMg ic 
EdleFIV[edImmankMBs;Tab. CaTUeTA cenøaHfñaMgcab;epIþmlUtbeNþay b¤lUtRbEvg cab;BIEpñkxageRkam 
eTAEpñkxagelIénedImRsUv. ya:gNamij cenøaHfñaMgEdlmanTItaMgenAEpñkxagelIbMput énedImRsUv 
EtgEtmanTMhMtUc CaBiesscenøaHfñaMgEdlpÞúkpáa nigRKab; . 

 

 
rUbPaB 3-7 lkçN³rUbsaRsþénedImRsUv 
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3>1>3>3- karEbkKum< (Tillering)  
RsUv KWCadMNaMEdlmanlT§PaBkñúgkarEbkKumÖxøaMg . EbkKum< KWCadMeNIrkarmYyEdlkñúgenaH 

edImEbkf μ I² )anduHlUtlas;ecjBIedImem b¤edImEbkcas;².  elak Katayama (1951) )aneFVIkarsikSa 
y:aglm¥itGMBIdMeNIrkarEbkKumÖenH ehIy)anbegáItCaRbB½n§mYy EdleK)anbnþeRbIR)as;rhUtmkdl; 
bc©úb,nñ. rUbPaB 3>8 KWCaKMnUsbMRBYjGMBIkarEbkKum< EdlmanlkçN³sRmayCag elak Katayama 

(1951)bnþic edaysarKMnUsbMRBYjenHmin)anbBa¢ak;GMBIelxerogrbs;fñaMg EdledImEbk)anduHecjmk.  
edImEbkrbs;dMNaMRsUv RtUv)anEckCaedImem edImEbkTImYy (Primary tiller) edImEbkTIBIr (Secondary 

tiller) nigedImEbkTIbI (Tertiary tiller).  edImem KWCaedImEdlduHecjBIRKab; ehIyecjBIedImemenH 
manedImEbkTImYy (Ti, i=1,...,n) CaeRcInduHecjmktamlMdab;lMedayénfñaMg.  edImEbkTIBIr KWCaedIm 
EbkEdlduHecjBIedImEbkTImYy ehIyedImEbkTIbI KWCaedImEbkEdlduHecjBIedIm EbkTIBIr.  enAkñúg 
rUbPaB 3>8 edImem KWtageday T0, edImEbkTImYy KWtagedayGkSr T nigelxmYy xÞg; (]TahrN_³ 
T1, T2, ...) edImEbkTIBIrKWtagedayGkSr T nigelxBIrxÞg; (]TahrN_³ T11, T21, ...) nigedImEbkTIbI 
KWtagedayGkSr T nigelxbIxÞg; (]TahrN_³ T111, T211, ...) lMdab;elx 1-n bBa¢ak;BIedImEbkEdlduH 
lMdab;bnþKña dUcCa T1 KWedImEbkTImYyEdlduHmuneKBIedImem ehIy T5 KWCaedImEbkTImYyEdlduHecj 
BIedImem bnÞab;BIedImEbkTImYy bYneTot)anduHecjBIedImemrYcehIy. cMnYnedImEbk KWGaRs½yeTAelIBUC 
ry³eBllUtlas; lkçxNÐdaMduH ¬BnøW nigsarFatuciBa©wm¦ nigvIFIsaRsþdaMduH . 

 

 

 
rUbPaB 3-8 RbB½næEbkKum<éndMNaMRsUv 
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3>1>4- swøkRsUv (Leaf) 
swøkRsUvTaMgGs;RtUv)anRTedayedIm ehIytMerobCaBIrCYr . eKsegáteXIjfa enAEpñkxagelIén 

fñaMgmYy KWmanduHswøkmYy EdlmanBIrEpñkKWRsTbsøwk (Leaf sheath) nigbnÞHsøwk (Leaf blade) 

¬rUbPaB 3>9¦. kñúgmYyvdþCivitrbs;edImRsUvmanswøkBI 10 eTA 20 b:uEnþmanEtsøwkBI 5 eTA 10 b:ueNÑaH 
EdlenArs;rhUtdl;eBlRbmUlplRKab; cMENkswøkdéTeTotcab;epþImsiVt niggab;bnþbnÞab;eTAtamkar 
GPivDÆn_enAkñúgvKÁnImYy²éndMNaMRsUv. swøkxagelIbMput EdlsißtenAxageRkamkYr KWCaswøkTg;C½y b¤ 
søwkGmkYr (Flag leaf). swøkRsUvmanmuxgarsRmab;TTYlBnWø nigdwknaMkareFIVrsI μsMeyaK skmμPaB 
dMNkdegIðm bMPaycMhayTwk sRmab;pÞúkGaharciBaw©mepSg² sRmab;naMxül;eTA[b¤s edIm nigRsTb 
swøkEdlsißtenAkñúgTwk. enAEpñktP¢ab;rvagRsTbswøk (Leaf sheath) nigbnÞHswøk (Leaf blade) man 
srIragÁbIeTotKW cgMáswøk (Collar) GNþatswøk (Ligule) nigRtecokswøk (Auricle). 

 
3>1>4>1- RsTbswøk (Leaf sheath) nigbnÞHswøk (Leaf blade) 

RsTbswøk sißtenAEpñkxageRkaménswøk EdleRsabrMuB½T§CMuvijedIm. CYnkalRsTbswøk nigbnÞH 
swøktP¢ab;KñaenAcenøaHfñaMg . RsTbswøkEdlsißtenARtg;Kl;fñaMg manrage)a:gecj EdleK[eQμaHfa 
Epñke)a:génRsTbswøk . bnÞHswøk KWCaEpñkxagelIénswøkmanragCabnÞHRsYcehIyrabesIμ . enAEpñkxag 
eRkaménépÞswøkcMkN þal manRTnugFMmYylyecjCageK KWCaRTnugkN þalénswøk (Midrib). épÞxag 
elIénbnÞHswøkmanCYr qñÚt² CaeRcIn EdlRsbKñaCamYyRTnugswøk. swøkduHecjmk qøas;KñaenAelIedIm. 
3>1>4>2- cgMáswøk (Collar) GNþatswøk (Ligule) nigRtecokswøk (Auricle) 

cgMáswøk KWCaEpñkmYysRmab;tP¢ab;rvagRsTbswøk nigbnÞHswøk b¤CaEpñkEdlx½NÐ RsTbswøk nig 
bnÞHswøk.  GNþatswøk KWCaPñasesIþgQrRtg;eTAelI ehIysißtenAxagkñúgbnÞHswøk eBalKWenAkEnøgNa 

 
rUbPaB 3-9 swøkRsUv 
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EdlbnÞHswøktP¢ab;nwgRsTbswøk . TMrg;rbs;vamansPaBesIþgRsYccug EdlcugenaHGacEbkCaBIr b¤min 
EbkGaRs½yedayBUC . Rtecokswøk KWCaRBuymYyKUrEdlsißtenAEKmsgxag EpñkKl;xageRkayénbnÞH 
swøkRsUv. CaFm μtaRtecokswøk lUteLIgenAEpñkcMehog eBalKWkEnøgEdlGNþat nigKl;éncgMáswøk 
tP¢ab;Kña  . 

GNþatsøwk nigRtecoksøwk CasrIragÁEdlsMxan;bMput kñúgkarkMNt;BIPaBxusKñarvagdMNaMRsUv nig 
es μA kñúgdMNak;kallUtlas; . CaTUeTAsøwkrbs;BUCRsUvTaMgGs; KWmansrIragÁTaMgBIrenH pÞúyeTAvij 
søwkesμA KWGacKμanmansrIragÁTaMgBIrenH b¤k¾manEtmYyb:ueNÑaH . 
3>2- lkçN³rUbsaRsþénsrIragÁbnþBUC 
3>2>1- kYrRsUv (Panicle or Inflorescence) 

kYrRsUvrYmmankkYr (Panicle base) G½kSénkYr (Panicle axis) Es μgTImYy (Primary branch) 

Es μgTIBIr (Secondary branch) TgRKab; (Pedicel) nigkenSampáa (Spikelet) ¬rUbPaB 3>10¦. kkYr KW 
CaEpñkEdlP¢ab;tYkYr CamYycenøaHfñaMgelIbMputénedIm (Uppermost internodes) . EsμgTImYy KWCaEsμg 
EdlduHecjBIGk½SénkYr EdlenAelIEsμgTImYyenH manEsμgTIBIrduHecj.  CaTUeTAkenSampáa KWduHecj 
BIEs μgTIBIr EdlmanTgRKab;CasrIragÁP¢ab; . 

 

 
rUbPaB 3-10 kYrRsUv 
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kYrRsUv)ancab;epþImGPivDÆn_nacugdMNak;kalBnøÚtedIm. kMBkkYr (Panicle primordial) )anelc 
ecjmuneK rYcbnÞab;mkkMNrkYr (Panicle initiation) )ancab;dMeNIrkar rhUt)anCarUbragkYrTaMgmUl 
ehIyEdldMeNIrkarenH KWRbRBwtþeTAenAkñúgRsTbsøwkTg;C½y . enAkñúgdMNak;kalGPivDÆn_kYrenH Epñk 
xagcugénedImRsUv EdlrMuB½T§edayRsTbsøwkTg;C½yrIke):ag niglUtEvg dUcenH)anCaeKehAfa dMNak; 
kalepIm (Booting stage) .  CaTUeTA dMNak;kalepImenH manry³eBl 35 éf¶ eTIbkYrRsUvecjputBI 
RsTbsøwkTg;C½y .  lT§PaBrbs;kYrRsUv EdlGaclUtputBIRsTbsøwkTg;C½yKWCadMNkkYr (Panicle 

exertion) ehIydMNkkYrenH KWGaRs½yeTAtamBUCRsUv . 
3>2>2- kenSampáa (Spikelet) 

RsUvKWCarukçCatisV½ycrlMGg (Autogram/ Self-pollinated) edaymaneksreQ μal (Stamen) 

nigeksrjI (Pistil) sßitenAkñúgkenSampáaEtmYy.  EpñkbnSMénkenSampáamanbgðajenAkñúgrUbPaB 3>11 
ÉEpñkxageRkA k¾)anerobrab;kñúg 3>1>1 rYcehIyEdr. EpñkxagkñúgénkenSampáaman eksreQμal 
(Stamen) nigeksrjI (Pistil). eksreQ μal pSMeLIgedayTgénfg;lMGg (Filament) nig fg;lMGg 
(Anther) EdlpÞúkeTAedaylMGgeQμal (Pollens). eksreQ μalmancMnYnR)aMmYykñúg kenSampáamYy. 
eksrjIpSMeLIgeday GUEv (Ovary) mYy keksrjI (Style) BIr nigmat;eksrjI (Stigma) BIr. 

 

 

 
rUbPaB 3-11 EpñknImYy² énkenSampáa 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

- 40 - 

bnÞab;BIkYrRsUv ¬TaMgmUl b¤EpñkxøH¦ ecjputBIRsTbsøwkTg;C½yehIy kenSampáanwgebIk ehIy 
bnÞab;mkfg;lMGgk¾Ebk rYclMGgeQμalEdlTMunwgRCuHFøak;eTAelImat;eksrjI . lMGgeQ μalnwgRtUvcUl 
eTAGUEv tamry³keksrjI ehIyEdlenATIenaH lMGgeQμalRbsBVCamYybu)a¢Nkr (Ovule)  . dMeNIr 
kareraylMGgRbRBwtþeTA kñúgcenøaHeBlBIem:ag 9³00 - 12³00 RBwk.  bnÞab;BIPBRbsBVehIy GUEvnwg 
GPivDÆn_eTACaRKab;RsUv . 
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CMBUkTI 4 
srIr³sa®sþéndMNaMRsUv 

 

G‘uk m:akara/ eLa b‘uNÑa nig nin criya 
 

4>1- srIr³sa®sþéndMNuHRKab; (Physiology of seed germination) 
4>1>1- ynþkaréndMNuHRKab; (Mechanism of seed germination) 

RKab;BUCkekIteLIgedaykarvivtþn_rbs;bu)a¢Nkr (Ovule) bnÞab;BIkarPBRbsBV (Fertilization) 
CamYylMGgeQ μalenAkñúgGUEv. enAeBlRKab;TMu GMRbÍ‘y:ugénRKab;TaMgenaH cab;epþImmankarvivtþn_begáIt 
)anCarukçCatiCMnan;f μ I. RKab;BUCmantYnaTIsMxan;enAkñúgkarcmøgBUCBICMnan;mYyeTACMnan;mYyeTot. dUcenH 
RKab;BUC KWCaGñkcmøgRkmBn§ú (Gentic information) BICMnan;mYyeTACMnan;eRkay²eTot. dMeNIrRbRBwtþ 
eTAFmμtaénkarcmøgRkmBn§ú KWGaRs½yCacMbgeTAelIeBlevla nigTIkEnøgEdlrukçCatiCMnan;fμ I GacduH b¤ 
lUtlas;)an . dUecñHkarcmøgRkmBn§ú rbs;rukçCatieTACMnan;fμ Itamry³RKab; KWmanRbsiT§iPaBCacMbgbMput 
GaRs½yedaysarlkçN³srIr³sa®sþ nigCIv-KImIrbs;va. RKab;;BUC)anbgðajnUvlkçN³sm,tþipÞal;rbs; 
vaenAkñúgdMeNIrkarduHBnøkfμ I EdlGacTb;Tl;eTAnwgktþabrisßanmYycMnYndUcCa³ sItuNðPaB sMeNIm BnøW 
nig]s μ½n.  srIr³sa®sþ nigCIv-KImIsa®sþrbs;RKab; mantYnaTIy:agsMxan;eTAelIdMeNkPaB (Dormancy)  
nigdMNuH (Germination) rbs;RKab;BUC . 
4>1>1>1- TRmg;RKab; nigdMNuHRKab;RsUv (Structure and germination) 

enAkñúgRKab;RsUv karvivtþn_rbs;bu)a¢Nkr 
begáIt)anCaEpøBitR)akd {RKab;Ggár} Edlmankar 
rMuB½T§eday sMbkRKab; (Glume). RKab;GgárrYm 
pSMedayRsTab;sRmUbeRkA (Pericarp layer) RsTab; 
sRmUbkñúg (Aleurone layer) Gg;dUEs<m b¤sac;RKab; 
(Endospem) nigGMRb‘Íy:ug b¤RPUNa (Embryo) 

¬rUbPaB4>1¦. tYnaTIsrIr³ saRsþrbs;RsTab;sRmUb 
TaMgBIr RtUv)anerobrab;eday Takahashi (1962). 
RsTab;sRmUbxageRkA minmantYnaTIkñúgkarkarBar 
CalikaRKab;eT b:uEnþedayRsTab;enHGacRCabTwk 
)anbgÁÜrenaH RsTab;enHmanmuxgary:agsMxan;kñúgdMeNIrsmankm μ (Metabolism) énTwk nig]sμ ½n. 

rUbPaB 4-1 KMnUsbMRBYjGgársRmUb 
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RsTab;sRmUbxagkñúg pÞúkeTAedayRbUetGIun xøaj; nigGg;sIum EdlsarFatuTaMgGs;enHCasarFatuciBa©wm 
bRmug (Substance) sRmab;karduHlUtlas;énGMRb‘Íy:ug. Gg;dUEs<m rYmpSMCaBiessedayGamIdugRbEhl 
80° nigsarFatusMxan;²d¾éTeTotEdlrYmmansarFatusár RbUetGIun nigsarFatuxøaj; (Vergara, 1989).  
sarFatuTaMgenH CasarFatuciBa©wmbRmugcaM)ac;rbs;GMRbÍ‘y:ug sRmab;dMeNIrkardMNuHRKab;. rIÉsMbk 
RKab;Ggár (Glume) EdlrYmpSMedaysMbkFM b£sMbkeBaH (Lema) nigsMbktUc b£sMbkxñg (Palea) min 
RtwmEtmanmuxgar sRmab;karBarCalikaRKab;Ggárb:ueNaÑHeT b:uEnþvaCaCalikaEdlmanmuxgarsMxan; 
cUlrYmya:gskmμ ral;skmμPaBbegáItTRmg;RKab; nigdMNuHRKab; . 

dMNuHRKab;cab;epþIm enAeBlEdlGMRbÍ‘y:ugduHecjeTACaedImmYyfμI nigb£sBnøk. )atuPUtenH RtUv 
)ankMNt;eLIg enAeBlEdlGMRbÍ‘y:ugeFVIkarbMEbkPñasxageRkArbs;RKab; ehIyEpñkxøHénCalikaedIm 
cab;epþImbgðajrUbrag  (Takahashi, 1962; Bewley and Black, 1985). müa:geTot dMNuHRKab;)anRtUv 
kMNt;pgEdr enAeBlEdlBnøksøwk (Plumule) nigBnøkb£sdMbUg (Radicle) cab;duHecjBIRKab; ehIy 
cak;sMedAeTArksarFatusRmab;bNþúHRKab; ¬dIsrIragÁ b¤Ggáam¦. enHbBa¢ak;GMBIkarduHlUtlas;Fmμta 
rbs;rukçCatiCMnan;fμ I EdlnwgGacekItmaneLIg. 
4>1>1>2- srIr³sa®sþéndMNuHRKab;RsUv (Physiology of seed germination) 

k¦ TMnak;TMngrvagdMNuHRKab;RsUv nigkarRsUbCatiTwk 
brimaNTwkEdlRKab;RsUvRtUvkarsMrab;duHBnøk manRbEhl 30° énTm¶n;m:as;s¶Üt. RKab;RsUv 

RtUvkarCatiTwkcaM)ac;sRmab;karduHBnøk . skm μPaBRsUbykCatiTwkrbs;RKab;RsUv RtUv)anEckecjCa 
bIvKÁepSg² eTAtamlkçN³srIr³sa®sþéndMNuHRKab;RsUv (Takahashi, 1962) .   

vKÁTI 1³ KWCadMeNIrRsUbCatiTwkrbs;RKab;RsUvBIsUluysüúgdI b¤mCÄdaænCMuvij EdlehAfavKÁ 
RsUbCatiTwk . 

vKÁTI 2³ KWCavKÁCRmujkarduHBnøk. enAkñúgvKÁenH bnÞab;BIRsUbTwkEq¥tehIy dMeNIrkarsmankm μ 
énsarFatuciBa©wm)ancab;epþIm. enAkñúgdMeNIrkarenH TwkEdlmanbRmugenAkñúg Gg;dU- 
Es<m RtUv)anbBa¢ÚneTA[GMRbÍ‘y:ug GPivDÆeTACaCalikaf μ IEdlnwgduHecjBIRKab; . 

vKÁTI 3³ KWCavKÁduHBnøk. enAkñúgvKÁenH TMhMrbs;RKab;mankarekIneLIgedaysarkarRsUb nig 
pÞúkCatiTwkenAkñúgRKab; ehIysarFatuTwkenaHnwgCYyCRmuj[eRsamb¤sEkv nigb¤s 
EkvduHecjBIRKab; nigCYyeFVI[BnøkedIm nigb¤sBnøkmankarduHlUtlas;l¥ bnÞab;BI 
dMNuHRKab; . 
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skmμPaBénkarRsUb nigkareRbIR)as;CatiTwkrbs;RKab;RsUvenAkñúgvKÁTaMgbIxagelI Gacmankar 
ERbRbYlGaRs½yelIdMNuHPaB (Viability) énRKab;BUC .  karRsUbykCatiTwkrbs;RKab;RsUv KWminekIt 
manenABaseBjRKab;RsUveLIy b:uEnþvaRbRBwtþtampøÚveRCIserIsmYyc,as;las; . rUbPaB 4>2 bgðajGMBI 
dMeNIrkarRsUbykCatiTwk tamlT§pl 
RsavRCavrbs;elak Takahashi 

(1962) EdleRbIviFI GIuy:Ut-b:UtasüÚm 
(Iodine-potassium method).  bnÞab; 
BI)anqøgsMbkRKab; nigRsTab;sRmUb 
xageRkAehIy Twk)anRCabcUleTAkñúg 
RsTab;ekasikaeRbH (Crush cell 

layer) EdlenAcenøaHGMRbÍ‘y:ug nigGg; 
dUEs<m.  RsTab;ekasikaeRbHenH edIrtY 
naTICaGagsþúkTwkrbs;RKab;RsUv Edl 
cab;epþImdMeNIrkarduHdMbUg. ecjBI 
RsTab;ekasikaeRbHenH TwkRCabcUlGMRbÍ‘y:ugtamry³RsTab;rMuB½T§GMRbÍ‘y:ug (Epithelial cell layer) nig 
RCabcUlGg;dUEs<m BIKl;eTAcugRKab; tamry³RsTab;sRmUbxagkñúg . 

x¦ TMnak;TMngrvagdMNuHRKab;RsUv nigdMNkdegðIm 
dMNkdegðIm (Respiration) rbs;RKab;mankarekIneLIgx<s;bMput CamYynwgkarcab;epþImRsUbyk 

CatiTwkrbs;va. skmμPaBdMNkdegðIm enAkñúgdMeNIrkarduHBnøk KWmanTMnak;TMngKñaCitsñiTeTAnwglkçN³ 
srIr³sa®sþénvKÁTaMgbI rbs;clnaTwkenAkñúgskm μPaBdMNuHRKab;RsUv. enAkñúgdMNak;kaldMbUg dMNk 
degðImeFVIeLIgkñúgkMLúgeBl vKÁRsUbCatiTwk ¬vKÁTI 1¦ rbs;RKab; EdlkñúgenaHRKab;RtUvkarGuksIuEsntic 
tYcbMputenAkñúgdMeNIrkarduHBnøk. bnÞab;mk dMNkdegðIm)anekIneLIg b:uEnþenAkñúgkRmittictYcenAeLIy  
enAkñúgvKÁCRmujkarduHBnøkénRKab; eRBaHkñúgvKÁenHtRmUvkarbrimaNGuksIuEsn KWmanticenAeLIy .  
enAkñúgvKÁduHBnøk dMNkdegðImmankarekIneLIg eBlenaHtRmUvkarGuksIuEsnk¾mankarekIneLIg . enAkñúg 
RKab;RsUvEdlmanel,Ón nigkRmitfamBldMNuHx<s; KWdMNkdegðImrbs;RKab;mankarekIneLIg RBmCa 
mYyKñanwgkarRsUbykCatiTwk ehIytRmUvkarGuksIuEsnk¾mankarekIneLIgx<s; EdlmanGnuKmn_CaExS 
bnÞat;pgEdr . pÞúymkvijRKab;EdlkMBugmandMeNk b¤RKab;EdlmankRmitfamBldMNuHTab KWkarRsUb 
ykGuksIuEsn rYmCamYyCatiTwk hak;dUcCaKμanskmμPaB . 

 
rUbPaB 4-2 dMeNIkarRsUbykTwk 
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enAkñúgdMNak;kalRsUbTwkdMbUgrbs;RKab; KWdMNkdegðImekItmanEtenAkñúgGMRbÍ‘y:ugbu:eNÑaH ehIy 
tRmUvkarGuksIuEsn esÞIrminekItmanenAkñúgGg;dUEs<meLIy. kñúgdMNak;kaldMbUgenH brimaNCatisáEdl 
ekItmanenAkñúgGMRbÍ‘y:ug RtUv)aneRbIR)as;EtsRmab;dMeNIrkardMNkdegðImrbs;GMRbÍ‘y:ugxøÜnÉgb:ueNÑaH.  
ehIysarFatusáEdleRbIR)as;sRmab;dMeNIrkardMNkdegðImenH KWrYmmanKøúykUs(Glucose) nigsak;RkUs 
(Sucrose) EdltRmUvkarnwgmankarekIneLIg GaRs½yeTAtamdMNak;kallUtlas;énRKab;RsUv. sá 
Raffinose k¾cUlrYmpgEdrenAkñúgdMeNIrdMNkdegðImrbs;RKab;kñúgTRmg;CaRh‘uktUs (Fructose) bnÞab;BI 
RtUv)anrMlayedaysarFatuTwk . sarFatusáRbePTenH eRcInsßitenAkñúgTRmg;CaTwkdmEpøeQI . 

K¦ TMnak;TMngrvagdMNuHRKab;RsUv nigsmankm μ 
smankmμ (Metabolism) EdlekItmanenAkñúgdMeNIrdMNuHRKab; KWCadMeNIrkarrMlaysarFatu 

kabUnGIuRdat b¤CaclnabMElgsarFatusáEdlminrlaysþúkenAkñúgRKab; (Takahashi, 1962). GMRbÍ‘y:ug 
nigGg;dUEs<m)ancab;epþImskmμPaBpÞal;xøÜnCabzm nigedayesrI enAeBlEdlRKab;cab;epþImRsUbyk 
CatiTwk. skmμPaBenHPaKeRcIn KWekItmanenAkñúgvKÁTIBIr b¤vKÁCRmujkarduHBnøkRKab;. eBlevlakMNt; 
rbs;vKÁTIBIrenH KWGaRs½yeTAelIPaBERbRbYl nigsmtßPaBrbs;GMRbÍ‘y:ug nigGg;dUEs<m kñúgskmμPaB 
CRmujkarduHBnøkRKab;.  enAkñúgRKab;EdlmansmtßPaBdMNuHx<s; GacduHBnøk)ankñúgry³eBlBI 24 eTA 
48 ema:g  bnÞab;BIkarsab  b¤eRBaHRKab;elIfñal  eRkamsItuNðPaB  30  GgSaes  ehIysmankm μrbs;  
GMRbÍ‘y:ug nigGg;dUEs<m k¾)ancab;epþImPøam²bnÞab;BIRKab;cab;epþImRsUbykCatiTwk . 

enAkñúgdMeNIrRsUbCatiTwkrbs;RKab;enAkñúgvKÁTIBIrenH TwkmYyEpñkRtUv)anrkSaTukenAkñúg Gg;dU- 
Es<m nigmYyEpñkeTotRtUv)anRCabcUleTAkñúgGMRbÍ‘y:ug EdlCakEnøgrMlay nigbEmøgsarFatubRmug 
sRmab;dMeNIrkardMNuHBnøkRKab;. sarFatusáEdl)anRCabcUleTAkñúgGMRbÍ‘y:ug KWEpñkxøHRtUv)aneRbIR)as; 
sRmab;dMNkdegðIm nigEpñkxøHeTot eRbIR)as;enAkñúgdMeNIrsMeyaKsarFatubRmugkñúgRKab; sRmab;egáIt 
GamIdug. GamIdugsMeyaKenH (Starch) CaRbPBfamBlsRmab;dMNuHRKab; nigCMnYydl;karduHBnøksøwk 
nigBnøkb£sdMbUg .   

enAkñúgdMNak;kaldMbUgénkarduHBnøkRKab; karduHlUtlas;rbs;Bnøksøwk nigBnøkb£sdMbUg KW 
GaRs½yelIlkçxNÐsMeNIm nigsItuNðPaB. enAeRkamlkçxNÐsItuNðPaBsmRsbBnøkb£sdMbUgduHecj 
mun kñúglkçxNÐmanxül;;. pÞúyeTAvij kñúglkçxNÐK μanxül; BnøksøwkduHmunBnøkb£sdMbUg. enAeRkam 
lkçxNÐRtCak;EdlmansItuNðPaBRbEhl 15 GgSaes BnøksøwkduHecjmunBnøkb£sdMbUg TaMgkñúg 
lkçxNÐmanxül; nigKμanxül;. TnÞwmnwgman\T§BleTAelIdMeNIrkarrUbsaRsþéndMNuHRKab; ktþaxül; nig 
sItuNðPaB k¾Gacman\T§iBleTAelIPaBbERmbRmYlénTRmg;kabUnGIuRdat enAkñúgGMRbÍ‘y:ugpgEdr .  
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lT§plBiesaFn_rbs;elak Takahashi (1953) )anbgðajfa vtþmanénRh‘uktUs (Fructose) )anCRmuj 
dl;karlUtlas;rbs;Bnøkb¤sdMbUg . 

karpþl;nUvsarFatuciBa©wmbMrug dUcCakabUnGIuRdatenAkñúgGg;dUEs<m nigGasIutGamIen KWCatRmUvkar 
sRmab;karduHlUtlas;Fmμtarbs;Bnøksøwk nigBnøkb£sdMbUgenAeBldMNuHRKab;. dMeNIrsMeyaKRbUetGIun 
KWCatRmUvkardMbUg sRmab;karduHlUtlas;Fmμtarbs;Bnøksøwk nigBnøkb£sdMbUg enAkñúgdMeNIrkarduHBnøk 
RKab; .  bnÞab;BIRsUbykTwk GasIutrIbUnuyekøGUTik (RNA) )anbegáIt edIm,IsMeyaKRbUetGIun rYcbnÞab;BI 
dMNuHRKab; eTIbmankarsMeyaK GasIutDIrIbUnuyekøGUTik (DNA) .   

dMeNIrkarRsUbTwk dMNkdegðIm nigsmankm μrbs;RKab;BUC naeBldMNuHRKab; KWRbRBwtþeLIg 
eRkam\T§iBlG½rm:UnCaeRcIn EdlnwgeFVIkarerobrab;enAEpñkxageRkay . 
4>1>2- ktþabrisßanEdlman\T§iBlelIdMNuHRKab; 

sItuNðPaB sMeNImbriyakas nigBnøW KWCaktþarUbsaRsþxageRkA Edlman\T§iBleTAelIdMeNIr 
dMNuHRKab; . stVmantYnaTICaPñak;garBRgayRKab;rukçCatieTAkan;kEnøgepSg² .  rukçCati nigRKab;rukçCati 
mYycMnYn )aneFVI[manbBaða b¤eFVI[rMxandl;karlUtlas;rbs;rukçCatid¾éTeTot ehIyBBYkstVl¥it b¤mIRkU 
sarBa’gÁkaymYycMnYn k¾man\T§iBleTAelIdMeNIrdMNuHRKab;Edr . skm μPaBTaMgenH KWCaktþaCIvsaRsþ 
Edlman\T§iBleTAelIdMeNIrdMNuHRKab; . eRkABIktþarUbsaRsþ nigCIvsaRsþxageRkA dMNuHRKab;k¾rgnUv 
\T§iBlBIktþaxagkñúgpgEdr EdlrYmman Gayukal dMNuHPaB nigdMeNkPaB.  enAkñúgkfax½NÐ 4>1>2 
enHKW bgðajEtGMBIktþarUbsaRsþxageRkA dUcCaktþasItuNðPaB sMeNImbriyakas nigBnøW Edlman\T§iBl 
eTAelIdMeNIrdMNuHRKab; . 
4>1>2>1- \T§iBlénsItuNðPaB 

sItuNðPaBsmRsbsRmab;karduHBnøkrbs;RKab;RsUv KWmankRmitx<s;CagsItuNðPaBsRmab; 
dMNuHRKab;rukçCatid¾éTeTot . kRmitsItuNðPaBGtibrma Gb,rma nigsmRsbsRmab;karduHBnøkrbs; 
RKab;RsUv RtUv)anGñkRsavRCavCaeRcIn)aneFVIkarsikSay:agykcitþTukdak; ehIyEdl)ansMeyaKeday 
Takahashi (1995). lT§plcMbgénkarsikSaknøgmk)anbgðajfa kRmitsItuNðPaBsRmab;[RKab;RsUv 
GacduH RtUv)anEbgEckeTAtamlMdab;dUcCa kRmitsItuNðPaBGtibrmaERbRbYlBI 42-44 oC kRmit 
Gb,rmaERbRbYlBI 8-10 oC nigkRmitsmRsbERbRbYlBI 30-32 oC. b:uEnþCaTUeTA sItuNðPaB 
smRsbsRmab;dMNuHRKab; KWmankarERbRbYlGaRs½yedayPaBbERmbRmYl énsmtßPaBdMNuHRKab; 
(Germination capacity). 

sItuNðPaBman\T§iBleTAelIsmtßPaB nigel,ÓndMNuHRKab; . smtßPaBdMNuHRKab; KWCaPaKry 
éncMnYnRKab;Edl)anduHBnøk eFobeTAnwgcMnYnRKab;EdleFVIkardaM b£sabCak;EsþgelIfñalenAkEnøgEdl 
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mansItuNðPaBkMNt;mYy .  rIÉel,ÓnéndMNuHRKab; (Germination speed )  KWCary³eBlEdlRKab;RtUv 
)andaM b£sabCak;EsþgelIfñal rhUtdl;mankarduHBnøkRKab; .  

kRmitsItuNðPaBGtibrma Gb,rma nigsmRsbsRmab;famBldMNuHRKab;RsUv manPaBxusKña 
eTAtamRbePTBUCdMNaM bec©keTsdaMduH nigPaBbERmbRmYlénbrisßan.  tamlT§plBiesaFn_knøgmk 
)anbgðajfa sItuNðPaBGb,brmasMrab;dMNuHRKab; manPaBbERmbRmYlsMxan;bMput Ep¥kelIRbePTBUC 
dMNaM.elakLee nig Taguchi (1969a,b) )anraykarN_famanBUCRsUvmYycMnYnEdldaMduHenA Hokkaido 
RbeTsCb:un nigRbeTskUer:xagt,Úg mandMNuHRKab;RbesIrenAsItuNðPaBRbEhl 8 oC.  pÞúymkvij 
enARbeTshVIlIBIn nig\NÐa dMNuHRKab;RsUvmanPaByWty:aveTaHbICaenAeRkamsItuNðPaB 16-24 oC 

k¾eday (Ocfemia 1924; Matsuda, 1930). sItuNðPaBGb,rmasRmab;dMNuHRKab;RsUv Rkum Indica 
mankRmitx<s;CagRKab;RsUvrbs;Rkum Japonica. müa:geTotel,ÓnéndMNuHRKab;mankarfycuHCalMdab; 
edayEp¥ktamGayukalrbs;BUC BIBUCGayukalxøI GayukalkNþal nigBUCRsUvF¶n;. ehIydMNuHBnøk 
rbs;BUCRsUvdaMduHenAtMbn;x<g;rab maneBlevlaqab;CagBUCRsUvdaMduHtMbn;TMnab. dUecñaH sItuNðPaB 
sRmab;dMNuHRKab; KWmanTMnak;TMngCitsñitCamYynwgTIkEnøgEdlRKab;GacduH niglUtlas;)an. PaB 
bERmbRmYlcMbgrbs;sItuNðPaBenAdMNak;kaldMNuHRKab;k¾manTMnak;TMngeTAnwgktþasMeNImbriyakas 
nigBnøWpgEdr . 
4>1>2>2- \T§iBlénsMeNIm 

sMeNImk¾man\T§iBlelIdMNuHBnøkRKab; . karelIs b¤kareRbIR)as;TwkelIsBItRmUvkarsRmab; 
dMeNIrkardMNuHRKab; KWCabBaða. enAkñúglkçxNÐEdlGuksIuEsnenAkñúgTwk manTabCagenAkñúgbriyakas 
enaHsarFatuskmμmYycMnYnEdlmanTaMgkabUnGIuRduksIut )anRbmUlpþMúkñúgRKab; ehIyGacrlayeTAkñúgTwk 
xageRkArbs;RKab; naeBlEdlRKab;cab;epþImRsUbykCatiTwk. ehtudUecñHehIy ktþalkçxNÐxageRkA 
nigxagkñúgénRKab;RsUv EdlekItmanenACMuvijGMRbÍ‘y:ug man\T§iBlCacMbgeTAelIdMeNIrkardMNuHRKab; nig 
karlUtlas;rbs;sMNab . pÞúyeTAvij kñúgkrNIEdlbrimaNTwkenAkñúgRKab;manBMuRKb;RKan; tamtRmUv 
karsRmab;dMeNIrkardMNuHRKab; RbB½n§smankmμxøH)ancab;dMeNIrkar enAeBlEdlmYycMnYneTotBMuman 
skmμPaB . edaysarPaBminRsuHKñaenHehIy)anbNþal[RKab;RsUv)at;bg; b¤fycuHdMNuHPaBrbs;va.  
mYyvijeTot RsUvGacmansmtßPaBduHlUtlas;enAkñúgTwk)andUcBBYkrukçCatiTwk ehIyRKab;RsUvk¾GacduH 
Bnøk)anl¥ enAkñúgTwkpgEdr .  mindUcBBYkrukçCatiTwk karduHBnøkrbs;RKab;RsUv KWBMumankarraraMgeday 
ktþaxVHxül;eLIy BIeRBaHRsUvmanynþkaredayELk enAkñúgRKab;EdlGacduH niglUtlas;)anTaMgenAkñúg 
Twk b¤enAkñúgxül;. enAeBlEdlRsUvduHBnøkenAkñúglkçxNÐdIEdleKbeBa©jTwkGs; nigmanxül;ecj 
cUlRKb;RKan; enaHBnøkb£sdMbUgnwgduHecjmun . b:uEnþRbsinebIRKab;duHBnøkenAkñúgTwk enaHBnøksøwknwg 
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duHecjmun . enAkñúgkrNIenH enAeBlEdleRsamBnøksøwk (Coleoptile) lUtmkb:HépÞxagelIénTwk )an 
CYbRbTHnwgGuksIuEsn enaHkarlUtrbs;vanwgp¥ak ehIyRbB½n§b£scab;duHlUtlas; . RbsinebImanBnøW 
RKb;RKan; BnøkRKab;GacduHlUtlas;)an eTaHbIsßitenAkñúgTwkk¾eday BIeRBaHkørUhVIl)ankekItenAkñúg 
eRsamBnøksøwk nigenAkñúgsøwkdMbUg bnÞab;mkcab;epþImdMeNIrkareFVIrsμ IsMeyaK.  enAkñúgkrNIenHBnøkb£s 
dMbUg k¾GacduHlUtlas;)anEdr . karduHlUtlas;rbs;eRsamBnøksøwk nigBnøkb£sdMbUgenAkñúgTwk k¾man 
karERbRbYlGaRs½yedayktþaBUC ¬RbePTBUC¦. 
4>2- srIr³sa®sþéndMeNkRKab; 
4>2>1- dMeNkRKab; (Dormancy) 

CaTUeTA RKab;dMNaMminGacduHBnøkPøam²)aneTbnÞab;BIeFVIkarRbmUlplBIedImem .  eTaHbICaeK 
ykeTAeFVIkarbNþúHk¾eday k¾RKab;TaMgenaHminGacduHBnøkPøam²)anEdr ehIydMNuHRKab;k¾BMues μ Il¥ nigRtUv 
kareBlevlamYyEvgbgÁÜredIm,IduHBnøk .  )atuPUtenHehAfa BhudMNuH (Polymorphism)  EdlcUlrYm 
bMeBjmuxgar d¾sMxan;enAkñúgkarbegáIncMnYndMNaMkñúgbrisßan .  b:uEnþeTaHCaya:gNak¾eday kardaMduHRKab; 
RsUv KWRtUvkar[mankarduHBnøkRKab;)anes μ Il¥ nigeTAtamtRmUvkarBitR)akddUcEdleK)ansabRKab; .  

)atuPUtEdlraraMgdl;karduHBnøkcMeBaHRKab;RsUvEdlmanCIvit (Viable seeds) ehAfa dMeNk 
RKab; (Dormancy). niymn½yéndMeNkRKab; RtUv)ankMNt;eLIgedayGñkRsavRCavCaeRcIn CMuvijBiPB 
elak. eTaHbICamanPaBxusKñaxøHenAkñúgGtßn½y EtdMeNkRKab;RtUv)aneKsÁal;fa Ca)atuPUtmYyEdl 
kñúgenaHRKab;RsUvmanCIvitminGacduHBnøk)anPøam² eTaHCaeK)anpþl;lkçxNÐRbesIrdUcCa Twk sItuNðPaB 
nigGuksIuEsn sRmab;dMNuHRKab;k¾eday . 
4>2>1>1- )atuPUtdMeNkRKab; 

dMeNkRKab; KWCakarraraMgdMeNIrkarduHBnøkRKab;min[mankarvivtþn_ ehIyEdlbegáIt nigRbRBwtþ 
enAkñúgRKab; . elak Takahashi (1995) )ansMeyaKnUvmUlehtuepSg² EdlbNþal[mandMeNkRKab; 
dUcxageRkam³ 

- lkçN³rUbsaRsþénPaBesÞIrTMurbs;GMRbÍ‘y:ug 
- lkçN³srIr³saRsþénPaBesÞIrTMurbs;GMRbÍ‘y:ug 
- PaBrwgénsMbkRKab; nigRsTab;sRmUb (Seed coats) 
- PaBminRCabTwkénsMbkRKab; nigRsTab;sRmUb 
- vtþmanénbg¥ak;kr (Inhibitors) nigPaBminskm μénCRmujkr (Promotors) 
- karbg¥ak;nUvRbB½n§emtabUlIsyfaRbePT (Specific metabolic system) . 
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bg¥ak;krdMeNIrdMNuHBnøkTaMgenH ¬dMeNkRKab;¦ KWxus²KñaGaRs½yelIRbePTRKab;BUC. bg¥ak;kr 
TaMgenH CRmuj[mandMeNkRKab; edayman\T§iBldac;edayELkBIKña b¤rYmKña. kñúgkrNIxøH tYnaTIrbs; 
bg¥ak;;krmYyGacCMnYseday bg¥ak;krmYyeTot .  viFIsaRsþbMEbkdMeNkRKab; maneRcIneTAtamRbePT 
éndMeNkRKab;. viFIsaRsþTaMgenaHrYmman sItuNðPaBx<s; nigsMeNImTab bmøas; bþÚrsItuNðPaB karBuH b¤ 
bksMbkRKab; karERbRbYlén]sμ ½nenAkñúgRKab; nigkarpþl;nUvCRmujkr karlUtlas; . kñúgkrNIEdlman 
sMeNImRKb;RKan; RKab;BUCmYycMnYnEdlKμandMeNkenaHGacduHBnøk)anPøam eRkayeBlEdlykecjBI 
edImemrYc EtpÞúyeTAvijcMeBaHRKab;RsUvmYycMnYneTot EdlmandMeNk ¬ry³eBlEvg¦ vaBMuGacduHBnøk 
PøameT (Matsuo, et al.,1995) . eBlevlaéndMeNkRKab;enH k¾vaGaRs½yeTAtamRbePTepSg²rbs; 
BUCenaHEdr . edIm,IeFVI[RKab;RsUvPJak;BIdMeNk)anenaH eKRtUvhalRKab;BUCkñúgkMedA 50 GgSaes BI 4-
5 éf¶ munnwgykeTAbNþúH. müa:geToteKGaceRbIviFIbMEbksMbkrwgénRKab;RsUv edayeRbIGasIutnIRDIc 
(HNO3) kRmitBI 0>05-0>4 RtUvnwg 5-10 mIlIlIRt kñúgTwk 1 lIRt.  b:uEnþkareRbIR)as;sItuNðPaB 
RtCak;xøaMg b¤esImxøaMg nigkarpþl;BnøWeTA[RKab;BMumanRbsiT§iPaBkñúgkardas;dMeNkRKab;eLIy. ya:gNa 
k¾eday k¾manviFIsaRsþepSg²eTot GacmanRbsiT§iPaBelIkardas;dMeNkRKab;)anEdr eTaHbICaRbePT 
BUC mankarERbRbYl b¤minERbRbYlk¾eday . 

k¦ \T§iBlénTRmg;RKab;;RsUv elIdMeNkRKab; 
RKab;EdlkMBugmandMeNk GacRtUvbBa©b;enAeBlEdlktþamYycMnYn EdlmantYnaTIbg¥ak;dMeNIr 

dMNuHBnøkrbs;GMRbÍ‘y:ug b¤Bnøkb£sEkv nigBnøkedIm b¤smtßPaBrbs;GMRbÍ‘y:ug kñúgkarCRmuj[mankarduH 
Bnøkb£sEkv nigBnøkedImeLIgvijRtUv)ankMcat;. karCYy[mandMNuHRKab; KWGaceFVI)antamry³kareFVI[ 
rbkecjnUvEpñkNamYy b¤EpñkTaMgGs;énsMbk nigRsTab;sRmUbEdlrMuB½T§GMRbÍ‘y:ug nigGg;dUEs<m  
¬RKab; Ggár¦.  cMeBaHRsUvéRB (Wild rice) EdlmanskmμPaBdMeNkRKab;xøaMg KWmanEtviFIsm¥atsMbk 
rwgRKab;ecj tamry³kareRbIsUluysüúgGasIutGIuRdUkørik (Hydrocloric acid) mYyb:ueNaÑH EdlCYydas; 
dMeNkRKab;)an (Takahashi, 1961). kareFVI[mandMNuHRKab; tamry³kareRbIsUluysüúgGasIut GIuRdU- 
kørik GacekItmaneLIg CamYynwgkarRCabecjnUvsarFatubRmugmYycMnYnBIRKab;dMNaM. dUecñH )atuPUt 
dMeNkRKab;RsUv Gacsnμt;)anfamanTMnak;TMngeTAnwgsMbkxageRkArbs;RKab;. karbMEbksMbkrwgrbs; 
RKab;ecj KW)aneFVI[karpþl;GuksIuEsndl;;GMRbÍ‘y:ugmankarekIneLIg nigenAeBlCamYyKñaenH bg¥ak;kr 
EdlenAkñúgsMbkrwgenaHRtUv)anykecj . enAkñúgkrNIEdldMeNkRKab;RtUv)andas; tamry³sMBaF 
GuksIuEsnx<s; eBlenaHskmμPaBsMxan;²BIrGacekItmaneLIg ehIyEdlkñúgenaH TImYy GuksIuEsn man 
tYnaTIsMxan;kñúgkarbM)at;bg¥ak;kr nigTIBIrGuksIuEsn CYybegáInsmtßPaBduHBnøkrbs;GMRbÍ‘y:ug [x<s; 
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CagsmtßPaBénbg¥ak;kr. elak Roberts (1964) )anbgðajRbtikm μGuksIutkmμxøH KWRtUvkaredIm,IbMEbk 
nUvdMeNkRKab; dUcenHbrimaNGuksIuEsnenAkñúgRKab;BUC KWCakarsMxan;Nas; .  

x¦ dMeNkrbs;GMRbÍ‘y:ug 
tamkarviPaKGMBIBin§ú )anbgðajfaktþaxagkñúgrbs;GMRbÍ‘y:ug KWmanTMnak;TMngCamYyel,Ónén 

dMNuHRKab; nigKuNPaBsrIrsaRsþénGMRbÍ‘y:ugya:gBitR)akd. GMNHGMNagenH RtUv)anbBa¢ak;tamry³ 
kareRCIserIsktþaEdlbgá[el,ÓnéndMNuHRKab; RbkbedayRbsiT§iPaBBIRKab;RsUvEdl)anmkBIkUnbgáat; 
CMnan;TI 1 (F1 plants) .  mUlehtuEdlbNþal[mandMeNkRKab; KWekItmanenAkñúgGMRbÍ‘y:ugxøÜnÉg . 
k¾b:uEnþ bg¥ak;krdMNuHRKab;enAkñúgGMRbÍ‘y:ug gaynwg)at;bg;y:agrh½s ebIeFobCamYybg¥ak;krEdlman 
kñúgsMbkRKab; nigRsTab;sRmUbkñúgkMLúgeBlhalsm¶Üt nigsþúkTuk. enAkñúgGMRbÍ‘y:ugvb,kmμ (Embryo 

culture) dMeNkrbs;GMRbÍ‘y:ug )anRtUvbMEbkedayeRbIFatusásak;RkUs (C12H22O11) cMENkÉkareRbI 
sarFatuciBa©wmxniCvij KWBMumanRbsiT§iPaBeLIy. pÞúymkvij cMeBaHRKab;BUCRsUvéRBEdlmansmtßPaB 
dMeNkRKab;x<s; karrMxandl;skm μPaBdMNuHBnøkedayGMRbÍ‘y:ug KWminGaRs½yEtelIkarkgVH kabUnGIuRduk 
sIuteLIy. karrMlaysMbkrwgRKab;ecj edIm,Idas;dMeNkRKab; edayeRbIR)as;sarFatuGasIutGIuRdUkørik 
manRbsiT§iPaBCagkareRbIR)as;sarFatusársak;RkUs (Takahashi, 1953; and 1962) . kñúgkrNIEdl 
sarFatusápÁt;pÁg;minRKb;RKan; manEtkUelGubTIlb:ueNÑaH EdlduH niglUtEvgeTaHbI GMRbÍ‘y:ugénRKab;put 
ry³eBldMeNkk¾eday .  dUecñHkarpþl;sarFatusár mansarsMxan;sRmab;EtkarduHlUtlas;Fm μtarbs; 
Bnøkb£sEkv nigBnøkedIm ehIykarduHBnøkb£s nigBnøkedImmankarERbRbYledayBwgEp¥kelIRbePTén 
sarFatusár . elak Takahashi (1995) )aneFVIsMeyaKelIlT§plsikSaCaeRcIn ehIy)ansnñidæanfa 
sac;RKab; (Endosperm) minmanTMnak;TMngGVICamYydMeNkrbs;RKab;BUCRsUveLIy. 
4>2>1>2- ynþkaréndMeNkRKab; 

)atuPUténdMeNkRKab; KWekItmanenAkñúgRKab;taMgBIRKab;cab;epþImkekItenAelIedImemrbs;va . 
GMRbÍ‘y:ug)ancab;epþImlUtlas; nigduHBnøkkUnfμ I bnÞab;BIry³eBléndMeNkRKab;RtUv)anbBa©b; .  ynþkar 
éndMeNkRKab;RtUv)anelak Amen (1968)  eFVIkarEbgEckCa 4 vKÁsMxan;²KW ³ 

1- vKÁkekItdMeNkRKab; 
2- vKÁEfrkSadMeNkRKab; 
3- vKÁerobcMduHBnøkRKab; 
4- vKÁduHBnøkRKab; 
)atuPUtdMeNkRKab; ekItmanenAeBlEdlRKab;cab;epþImTMu eRkamGMeBIénsMeNIm sItuNðPaB nig 

BnøW nigmankarcUlrYmBIsarFatuciBa©wmbRmugsMxan;² EdlCatRmUvkarrbs;RKab;dMNaM. enAkñúgeBlevla 
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enH skmμPaBsMeyaKsarFatuepSg² sRmab;begáItRKab;mankRmitxøaMgenAkñúgdMNak;kaldMbUg ehIycuH 
exSayCalMdab;rhUtdl;eBlRKab;TMu . pÞúyeTAvijdMeNIrkarcab;epþIméndMeNkRKab;mankarekIneLIgenH 
edaysarEtGnþrGMeBIkñúgcMeNamkarERbRbYlénGr½mUn karkekIt nigkarRbmUlpþMúnUvbg¥ak;krkarduHBnøk 
RKab; nigkarkekItsMbkRKab; nigRsTab;sRmUb Edlbgá[manlkçxNÐKμanxül;enAkñúgRKab;. rhUtmk 
dl;eBlenH eKminTan;rkeXIjG½rmUnCRmujkarlUtlas;NamYy EdlmanTMnak;TMngedaypÞal; nigdac; 
edayELkCamYynwgkarkekIténdMeNkRKab;enAeLIyeT. pÞúyeTAvij sItuNðPaB nigsMeNIm navKÁTMu 
rbs;edImRsUv KWman\T§iBleTAelIdMeNkRKab;. enAkñúgdMeNIrbegáItRKab;RsUvkñúglkçxNÐsItuNðPaBx<s; 
dMeNkRKab;exSay (Hayashi, 1976) . elak Yasue and Huruta (1971) )anrkeXIjfa RKab;RsUv 
EdlTMukñúgsMeNImbriyakasx<s; mandMeNkRKab;xøaMgCagRKab;RsUvEdlTMukñúgsMeNImbriyakasTab .  
dUecñH RKab;RsUvEdlTMukñúgrdUvR)aMg KWmandMeNkRKab;exSayCagRKab;RsUvEdlTMukñúgrdUvvsSa . 

edIm,IrkSaRKab;BUCRsUv[bnþrkSadMeNk eKRtUvrkSaRKab;BUCRsUvenAkñúgsItuNðPaBRbEhl 20 
GgSaes eRkamsUnü . pÞúymkvij karTukdak;RKab;BUCkñúgkEnøgEdlmankMedAbriyakasBI 40-50 
GgSaes KWeFVI[RKab;bBaÄb;nUvdMeNk ehIycab;epþImduH. cMeBaHRKab;RsUvEdleTIbdas;BIdMeNk b¤)an 
bBa©b;BIdMeNk KWGacykeTAeFVIkarbNþúHBnøkenAkñúglkçxNÐTaMgBIr KWlkçxNÐKμanxül; nigmanxül; 
briyakas. b:uEnþCaTUeTA RKab;Edl)anbBa©b;BIdMeNk RtUvkarxül;briyakasRKb;RKan;sRmab;dMeNIrkar 
dMNuHBnøkRKab;  (Matsuo et al.,1995 ) . 

eTaHbIdMeNkRKab; kñúgdMNak;kaldMbUgéndMeNIrbgábegáItRKab;RtUv)anbBa©b;kþI RKab;BUCmankar 
vivtþn_eTAkan;dMNak;kalTIBIr éndMeNkRKab;eTot enAeBlEdleKykRKab;BUCeTATukenAkEnøgEdlman 
lkçxNÐminRbkb kñúgeBlevlakMNt;NamYy .  )atuPUtenHGacekItmaneLIg enAkñúgkrNIEdlRKab;BUC 
kMBugmanskmμPaBdMeNk b¤enAkñúglkçxNÐbrisßanminsmRsb ehIyekItmanenAeBlRKab;BUCRtUv)an 
eFVIkarTukdak;enAmuneBlEdlskmμPaBdMeNkRKab;kñúgdMNak;kaldMbUgRtUv)anbMEbk b¤bBa©b; . ktþa 
brisßanminRbkbsRmab;bnþdMeNkRKab;rYmman sItuNðPaBTab b¤x<s; enAkñúglkçxNÐBnøW karelIs b¤kar 
xVH]sμ½n dUcCaGuksIuEsn nig]s μ½nkabUnic niglkçxNÐTwk .   

dMNak;kalTIBIréndMeNkRKab;RsUv KWekItmanenAbnÞab;BIkarRcUtkat;dMbUg edayykRKab;RsUv 
eTAhalsm¶Ütkñúgry³eBlkMNt;mYy ehIyTukenATIkEnøgEdlmansItuNðPaBBI 3 eTA 4 GgSaes 
CamYy nwgkarRtYtBinitüsMeNImCaRbcaMBI 10 eTA 19 PaKry . RbsinebIsMeNImBMuRKb;RKan;tam 
tRmUvkarRKab;RsUvminGacduH)an edaysarskmμPaBdMeNkRKab;RtUv)anbnþ (Oka and Sai, 1955).  
müa:gvijeTot dMeNkRKab;RsUvRtUv)anbMEbktamry³karbMEbksMbkrwgRKab; edIm,Ipþl;GuksIuEsn. b:uEnþ 
karbMEbksMbkrwgrbs;RKab;GacmanbBaðadl;BnøkRKab; RbsinebIRKab;)anduHBnøkrYcral;bnÞab;BIeFVIkar 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

 

- 52 - 

RcUtkat;. enAeBlEdlRKab;RsUvRtUv)anykeTARtaMenAkñúgTwk b¤kñúg]sμ ½nGasUt bnÞab;BIkarbMEbksMbk 
rwgPøam dMNak;kalTIBIr éndMeNkRKab;RsUvBMuGacekItmaneLIy . karbkRsTab;sRmUbecjnadMNak; 
kalTIBIr éndMeNkRKab;RsUv CamYynwgkarkarbMEbksMbkRKab; nwgeFVI[RKab;GacduHBnøk)anya:gl¥ .  

dMeNkénRKab;RsUv mankarERbRbYlkñúgcMeNamRkum b¤RbePTRsUvEdldaMduHtamtMbn;epSg²Kña . 
dUcCaRKab;BUCénRkumRsUv Indica PaKeRcInmansmtßPaBdMeNkRKab;xøaMgkøa CagRKab;BUCénRkumRsUv 

Japonica .  RKab;BUCénRkumRsUvéRB (Wild rice) mansmtßPaBdMeNkRKab;xøaMgCageK KWGacyUrCag 6 
Ex . eTaHbICadMeNkénRKab;RsUv mankarERbRbYleTAtamRkumRsUv Edlrs;enAtamtMbn;nImYy²k¾eday 
k¾eKsegáteXIjdMeNkRKab;manPaBxusKñakñúgcMeNamBUCepSg² kñúgRkumRsUvTaMgenaHpgEdr .  
4>3- karbgábegáItBnøkedImEbk 

BnøkedImEbkénedImRsUv KWCaBnøkEdlduHecjBIRbKabsøwk ¬cenøaHrvagedIm nigKl;søwk¦. Ca 
TUeTA edImEbkTImYyduHecjBIcenøaHedIm nigsøwkTIBIrrab;cab;BIKl;eTA. edImEbkTIBIr EbkecjBIedImEbk 
TImYy ehIyedImEbkTIbI EbkecjBIedImEbkTIBIr ¬Vergara, 1989).  lkçxNÐbrisßan nigviFIsaRsþdaMduH 
hak;dUcCaBuMmankarb:HBal;xøaMgeTAelIkarecjBnøkedImEbkenHeT kñúgkrNImankarerobcMdItamFm μta . 

eKdwgCaTUeTAfaG½rm:UnrukçCatiman\T§iBlelIkarecjBnøk nigkarlUtlas;énsrIragÁ nigCalika 
kñúgrukçCati. suItUKInIn (Cytokinin) KWCaG½rm:UnmYyRbePTrbs;rukçCatiEdlCRmuj[mankarEbkecjBnøk 
BIedIm søwk b¤ b£s. bnÞab;BIkarEbkecjBIedImem BnøkedImEbkgayTTYlrg\T§iBlénlkçxNÐbrisßan 
CaxøaMgenAeBlkMBuglUtlas; . CamYyKñaenHEdr lkçN³eqøIytbrbs;BUCkñúgbrisßank¾man\T§iBleTAelI 
karlUtlas;rbs;vapgEdr . kark³ b¤Pañk;gar (Agent) sMxan;² cMeBaHkarbgábegáItBnøkedImEbkRtUv)an  
eKEbgEckCaBIrRbePTFM²KW ³ 

TI1³ karpÁt;pÁg;sarFatusMeyaK)an (Photosynthate) nigsarFatuciBa©wmGsrIragÁ  dUcCaGasUt 
EdlCasarFatubgábegáItdgedImrukçCati 

TI 2³ karRtYtRtaynþkarénG½rm:UnrukçCati 
4>3>1- karpÁt;pÁg;sarFatuciBa©wm 

karpþl;;sarFatuciBa©wmEdlRtUvkarsRmab;karlUtlas;BnøkedImEbk BwgEp¥kTaMgRsugelIedImem. 
enHk¾eRBaHEtBnøkedImEbkminmanb£s edIm,IRsUbyksarFatuciBa©wmBIkñúgdI ehIyminTan;manlT§PaBeFVI 
rsμ IsMeyaKenAeLIy . \T§iBlminsmRsbrbs;GaMgtg;suIetBnøW sItuNðPaB nigktþaepSg²eTotrbs; 
brisßan eTAelIBnøkedImEbkEdleTIblUtf μ I GaceFVI[mankarrMxandl;karpÁt;pÁg;kabUnGIuRdat tamry³ 
kareFVIrsμ IsMeyaK nigdMNkdegðIm . eTaHCay:agNak¾eday bnÞab;BIsøwkTIbIénBnøkedImEbk)anlUtecj 
eBjlkçN³ eBlenaHedImEbkGacciBa©wmsrIragÁkayedayxøÜnÉg edaymin)ac;BwgelIedImemeToteT . 
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vaGacRsUbyksarFatuciBa©wm tamry³srIr³b£srbs;va eRBaHeBlenaHb£srbs;vaduHecjBIfñaMgKl;rbs; 
edImEbk ¬Sato, 1961; Ishizuka and Tanaka, 1963¦ . 

karepÞrsarFatuciBa©wmeTAmkrvagedImEbkeTAedImem b¤rvagedImEbkd¾éTeTot enAEtekIteLIg  
eTaHbICaedImEbkTaMgenaH GacciBa©wmCIvitedayxøÜnÉgehIyk¾eday . krNIenHRtUv)anbBa¢ak;y:agc,as; 
enAeBlmankarkat;søwk b¤kYrmundMNak;kalkekItkYrdMbUg b¤muneBlecjkYr )anbNþal[mankarepÞr 
famBlBnøWtamry³kareFVIrsμ IsMeyaKecjBIedImEbk nigedImem (Sato, 1961; Kashibuchi et al., 

1967).  Nakamura (1956) )anbgðajfa pUsV½r)anepÞrecjBIedImEbkGar eTAedImEbk[plkñúgkMLúg 
dMNak;kalepIm b:uEnþminmankarepÞrpUsV½recjBIedImEbkfμ IeTAedImEbkcas;enaHeT. karepÞrsarFatuciBa©wm 
BIedImem eTAedImEbkf μ I KWmankRmiteRcInCagkarepÞrBIedImEbkfμ ImkedImEbkcas; . 

elak Hanada (1965)  )aneFVIBiesaFn_mYy EdlkñúgenaHeKkat;søwkRsUvmYycMnYnecjBIedImRsUv 
EdlenAx©I.enAkñúgBiesaFn_ Kat;)anBinitüelITMnak;TMngrvagsøwkEdleKkat;ecj nigfñaMgénedImEbk Edl 
karlUtlas;rbs;vaRtUv)aneKbg¥ak; . KμanGnþrGMeBICaGtßn½yNamYy RtUv)aneKkt;sMKal;eXIjeLIy 
rvagsmasPaKTaMgBIrenH ehIykarbg¥ak;karlUtlas;énedImEbk GaRs½yelIdMNak;kallUtlas;én 
edImEbk. eTaHy:agNak¾eday elak Inosaka )anesñIeLIgfa manPaBxusKñakñúgkRmiténGnþrGMeBIrvag 
søwk nigBnøkedImEbk. karsnñidæanEbbenH KWBwgEp¥kelIkartamdanrbs;Kat; elIkarcab;ykpUsV½rrbs; 
søwk enAeBlmankarelcecjsøwkTI 5 kñúgdMNak;kallUtlas;. pUsV½rEdlRsUbykBIsøwkTImYy RtUv 
)anbBa¢ÚneTABnøkedImEbkenAfñaMgTImYy ehIypUsV½rEdlRsUb)anBIsøwkTIbI nigTIbYn RtUv)anepÞreTABnøk 
edImEbkenAfñaMgTIBIrénedImRsUv (Inosaka, 1958) . 
 Wang and Hanada (1982a))anviPaKbERmbRmYlm:as;s¶ÜtenAkñúgedImEbk EdlkargarenHRtUv 
)anykeFVICaRbFanbTcMeBaHbc©½yTaMg 16 RbePT Edlmankarkat;søwkenAelIedImem nigenAelIedIm 
EbkpgEdr. BiesaFn_enHGnuvtþenAeBlEdlRsUvmansøwkcMnYn 7. sarFatuciBa©wm)anepÞrecjBIedIm Edl 
minkat;søwkeTAkan;edImEdlkat;søwk. karepÞrEbbenHekIteLIg ebIeTaHCaedImenaHCaedImemkþI b¤CaedIm 
EbkkþI ehIynigebIeTaHCaedImenaHCaedIm EdlGacRsUbyksarFatuciBa©wmedayxøÜnÉg b¤minGack¾eday. 
karlUtlas;edImEbk man\T§iBlBIedImemCacMbg ehIynwgman\T§iBlbnÞab;bnSMBIedImEbk EdlsßitenA 
fñaMgxageRkamva . edImEbkenAfñaMgxageRkam dUcCafñaMgTIBIr b¤TIbI )anedIrtYnaTICMnYsedImem kñúgkar 
pÁt;pÁg;cMNIGahareTAedImEbkdéTeTotEdlduHbnÞab; enAeBlEdledImemmankar)at;bg;søwk (Wang 

and Hanada, 1982a). 
karEbgEcksarFatuciBa©wmsMeyaK (Assimilate) RtUv)anviPaKkñúgedImRsUvenAeBlEdlvaman 

søwkdb;. edImem b¤edImEbkTImYyénedImTMagenHRtUv)anRtUv)anpÁÁt;pÁg;eday CO2 bEnßmelIRbePTepSg² 
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énbc©½ykat;søwk. edImempÁt;pÁg;sarFatuciBa©wmsMeyaK eTAedImEbkTImYyeRcInCagedImEbkTIBIr . kñúg 
cMeNamedImEbkTImYy edImEbkEdlsßitenAnwgfñaMgxagelI TTYlsarFatuciBa©wmsMeyaKeRcInCagedImEbk 
EdlenAfñaMgxageRkam .  pÞúyeTAvijcMeBaHedImEbkTIBIr GaRs½yedayvalUtlas;enAelIedImEbkTImYy 
eyIgeXIjfa ral;edImEbkTIBIr EdlduHecjBIfñaMgxageRkamTTYl)ansarFatuciBa©wmsMeyaKBIedImemeRcIn 
CagedImEbkEdlduHecjBIfñaMgxagelI . lT§plTaMgenHbgðajfa sarFatuciBa©wmsMeyaKPaKeRcIn RtUv 
)anepÞrecjeTAedImEbkEdlenAEk,rsøwkrbs;edImem.  sarFatuciBa©wmsMeyaKEdlRtUv)anepÞrecjBIedIm 
EbkTImYy EdlTTYl)an]s μ½nkabUnic RtUv)anEbgEckesIÞrEtTaMgRsugenAedImEbkTIBIr EdlduHecjBI 
edImEbkTImYyenaHpÞal;Etmþg . karEckcaysarFatuciBa©wmsMeyaKBIedImem mankarfycuHenAeBlEdl 
edImEdlEbkecj)anlUtlas; . bEnßmelIenH edImEbkEdlmansøwkFM²bI b¤eRcInCagenH)anTTYl 
sarFatuciBa©wmsMeyaKtictYcb:ueNÑaHBIedImem . 

karepÞrsarFatuciBa©wmsMeyaKBIedImEbkTImYy eTAedImemk¾RtUv)aneKeFVIkartamdanpgEdr . eK 
segáteXIjfa karEckcaysarFatuciBa©wmsMeyaKBIedImEbk EdlecjenAfñaMgxageRkam manbrimaN 
eRcInCagBIedImEbk EdlduHecjBIfñaMgxagelI . bEnßmelIenHeTAeTot karepÞrsarFatuciBa©wmsMeyaKenH 
eKsegáteXIj ekItmanenAkñúgcMeNamedImEbkTImYy. brimaNénsarFatuciBa©wmsMeyaKEdlepÞreTA 
edImEbkEdlduHecjBIfñaMgxagelI CaBiesscMeBaHedImEbkTIBIr EdlenAxagelIedImEbkTImYy maneRcIn 
Cag edImEbkEdlduHecjBIfñaMgxageRkam (Wang and Hanada, 1982b) . 
4>3>2- tYnaTIénG½rm:UnrukçCati 

eRkABIkarpÁt;pÁg;sarFatuciBa©wm G½rm:UnrukçCatimYycMnYn k¾man\T§iBleTAelIkarkekItBnøkedImEbk  
EdrdUcCaGuksuIn (Auxins) suItUKInIn (Cytokinin) CIeberlIn (Gibberellins) nigeGTIELn (Ethylene). 
sarFatuTaMgenHmantYnaTI nig\T§iBlviC¢man nigGviC¢mandUcxageRkam ³ 
4>3>2>1- tYnaTIrbs;GuksuIn (Auxins) 

GuksuIn CasarFatuEdlbg¥ak;karlUtlas;rbs;BnøkedImEbk. tamkarBiesaFn_)anbgðajfa kar 
)aj;sUluysüúgGasuItNab;taELnGaesTik (Naphthaleneacetic acid) enAkRmit 100-1000 ppm 
)ankat;bnßycMnYnedImEbk . b:uEnþkar)aj;sUluuuysüúgGasuId 2/ 3/ 5-RTIGIuy:UdUbg;sUGiuc (2, 3, 5- 

triiodobenzoic acid) EdlCasarFatuRbqaMgGuksuIn (Antiauxins) kñúgkRmitdUcKña )anbegáIncMnYnedI;m 
Ebk . 
4>3>2>2- tYnaTIrbs;suItUKInIn  (Cytokinin) 

suItUKInIn CasarFatuEdlCYyCRmujkarlUtlas;BnøkedImEbk b¤EmkFagrbs;rukçCatiCaeRcIn 
RbePT nigbnSab\T§iBlrbs;GuksuIn . Tak;TgeTAnwgtYnaTIrbs;suItUKInIn elIkarlUtlas;rbs;edImEbk 
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eK)anbNþúHBnøkedImEbkEdlkat;ecjBIkUnsMNabenAtUc elIsarayEdlmanGuksuIn nigKIeNTIn enA 
kRmitkMhab;epSg²KñaCaes‘rImYy . eKsegáteXIjfa KIeNTIn (Kynetin)  )anCRmujkarlUtlas;én 
BnøkedImEbk . kMhab;d¾smRsbbMputenaHKWRbEhl 10-7 m:Ul (10-7 moles). elIdMNaMRsUveLIgTwk 
kñúgbc©½yBnøicTwk[eRCA eKeXIjBnøkedImEbkmankarGak;xankarlUtlas;CaxøaMg bnÞab;BIvamansøwkR)aM. 
eTaHCay:agNak¾eday enAeBleKbEnßmKIeNTInelIb¤s va)anCRmujkarlUtlas;BnøkedImEbkKYr[kt; 
sMKal; CaBiessBnøkedImEbk EdlsßitenAelIfñaMgTIbYn nigTI5 .  b¤srbs;rukçCati KWCaRbPBcMbgrbs; 
suItUKInInenAkñúgrukçCati. dUecñH eRkABItYnaTICaGñkRsUbykTwk nigsarFatuciBa©wm skmμPaBrbs;b¤s man 
Cab;Tak;TgkñúgkarlUtlas;rbs;edImEbk tamry³karpÁt;pÁg;suItUKInIn . 
4>3>2>3- tYnaTIrbs;CIeberlIn (Gibberellins) 

CIeberlIn CasarFatuEdlmantYnaTIminc,as;las; enAkñúglkçxNÐxøHvabg¥ak;karlUtlas;rbs; 
BnøkedImEbk EtkñúgkrNIxøHvaCMrujkarlUtlas;rbs;BnøkedImEbkvij . enAeBleKpþl;sarFatuenH enA 
Kl;RsUv va)ankat;bnßykarlUtlas;rbs;BnøkedImEbk EtenAeBleKbNþúHBnøkedImEbkelIsaray Edl 
manCIeberlIn nigKIeNTIn va)anCRmujkarlUtlas;rbs;BnøkedImEbkvij. eK)ansnñidæanfa \T§iBl 
rbs;vamanlkçN³Rbeyal eTaHCaCRmuj b¤bg¥ak;karlUtlas;kþI eRBaHvaGaRs½yelIbMElgkmμrbs; 
GuksuIn b¤ktþaepSg²eTot . 
4>3>2>4- tYnaTIrbs;eGTIELn (Ethylene) 

eGTIELn RtUv)aneKcat;TukCaG½rm:UnmYyRbePTrbs;rukçCati edaysarvaCasarFatumYy Edl 
CRmujkarTuMrbs;EpøeQI bg¥ak;karduHBnøk nigCRmujkarlUtRbEvgéncenøaHfñaMg . eK)ansakl,g)aj; 
sUluysüúgeGeRtl (Ethrel) elIsøwksMNabx©I² . CalT§plva)anCRmujkarlUtlas;edImEbk ehIynaM 
[mankarlUtlas; nigpusecjnUvedImEbkelIfñaMgkUeLGubTIl nigfñaMgTImYyEdltamFmμta vaminEdl 
duHeT. 

dUcEdl)anerobrab;mkxagelIkarlUtlas;énBnøkedImEbkrgnUvGnþr\T§iBlrbs;G½rm:UnmYycMnYn. 
4>4- srIr³sa®sþénBnøkpáa 
4>4>1- karlUtlas;Bnøkpáa nigktþaclkr 
4>4>1>1- dMeNIrvivDÆrbs;Bnøkpáa 

eBlevlabgábegáItBnøkkYr (Panicle initation) cab;epþImeLIgmun b¤eRkaydMNak;kalEbkKum< 
Gtibrima edayGaRs½yeTAtammCÄdæanbnþBUC b¤lkçN³sm,tþirbs;RbePTBUCnImYy² . kYrcab;kMeNIt 
dMbUgmanTMhMtUcbMput .  cMeBaHBUCRsUvEdlmanGayukal 105 éf¶ karbgábegáItBnøkpáanwgRbRBwtþeTAna 
40 éf¶ eRkayBIdMNuHrbs;RKab; . kñúgry³eBl 11 éf¶ eRkaymkeyIgGacemIleXIjrUbragénkYrRsUv 
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BN’s ragCaekaNtUc manRbEvgBI 1-1>5 mm . dMNak;kalkMNkMeNItkYrenH )ancab;epþImCadMbUgenA 
elIedImem bnÞab;mkeTIbmanenAelIedImEbkCabnþbnÞab;.  cMeBaHBUCRsUvEdlmanGayukalEvg 160 éf¶ 
sac;fñaMgEdlsßitenAEbkxageRkaménedImRsUv mankarlUtlas;qab;rh½s ehIyEvgeTot ¬CYnkalman 
RbEvgrhUtdl; 1 m¦ kñúgdMNak;kalénkarkekItkYrenH . kñúgkrNIEdlRsUvmin)anTTYlTwkRKb;RKan; 
kñúgry³eBlenaHeT karkekItkYrnwgRtUvBnüaeBl edayminGackMNt;)an . 

kñúgeBlkYrRsUvmankarrIkceRmIn eyIgeXIjtYpáa)ane)a:geLIg ehIykYrRsUvk¾lUtEvg Edlsßit 
enAkñúgRsTab;søwkGmkYr . enAeBlEdlkYrRsUvlUt)anRbEvg 0>2 m eKGackt;sMKal;eXIjkYrpáa )an 
ya:gc,as; kñúgdMNak;kalenHdMNaMRsUvgayeFVI[mankarfycuHTinñpl ebIsinCaman]bsKÁmkraraMg . 
karrIkceRmInénkYrRsUv )andMeNIrkarrhUtdl;eBlmYy EdlRsTab;søwkGmkYrrIke)a:geLIgbnþicmþg². 
ry³eBlenH sßitenAkñúgkMLúgeBlRbEhl 16 éf¶ eRkayBIkaremIleXIjkMNkMeNItkYrdMbUg . kar 
e)a:genARsTab;søwkGmkYrenaHehAfa dMNak;kalepIm (Booting stage).  kñúgdMNak;kalenH søwkcas;² 
mYycMnYn nigedImEbkeRkay² RtUvgab;CabeNþIr² . 

karecjpáacab;epþImeLIgnaeBlEdltYpáaTI1 cab;epþImrIkeLIgtamlMdab;BIelIcuHeRkam kñúgéf¶TI1 
éf¶TI2 éf¶TI3 bnþbnÞab;Kñacab;BIéf¶ecjkYrdMbUg . tamFmμta dMNak;kalecjpáanwgRbRBwtþeTARbEhl 
25 éf¶ eRkayBIdMNak;kalemIleXIjkMNkMeNItkYrdMbUg . karbgábegáItrUbragkYrRsUv rYclUtecjput 
mkxageRkARsTbsøwkGmkYr)anRbEhl 1 PaK 3 KWCaéf¶TI 1 ehIyecjputRsTbsøwkTaMgRsug kñúg 
ry³eBlbIéf¶eRkaymk TnÞwmnwgenaHk¾mandMeNIrkarRsUbykBnøWnaeBlRBlwm ehIypáacab;epþImebIk .  
lMGgjIpÞúkeTAedayCatiTwkya:geRcIn EdleFVI[eksrjI (Pistil) lUtlas;ya:gqab;rh½s . TnÞwmnwg 
enaHeksreQ μal (Stamens) k¾eBjv½yEdr vak¾beBa©jkmøaMgrujsMbkFM (Lema) nigsMbktUc (Palea) 
rbs;RKab;[EbkecjBIKñaCaBIr . fg;lMGgeQμal (Anther) k¾eRbHEbkbeBa©jlMGg (Pollens) eray 
mkelImat;eksjI (Stigma). eRkaylMGgRCuHmkelImat;eksrjI Tgénfg;lMGgpáaeQ μal (Filament) 
k¾cab;lUtEvgya:gqab;rh½s ehIybeBa©jxøÜnmkeRkAénsMbkRKab; eRkaymkvak¾cab;epþImsVitRseBan 
RCuHsMbkRKab;k¾cab;epþImbiTCiteTAvij  (rUbPaBTI 4>3). 
4>4>1>2- ktþaEdlmanGMeBIelIkarvivtþn_rbs;Bnøkpáa  

karvivtþn_rbs;Bnøkpáa mankarERbRbYledayEp¥ktamktþabrisßan mCÄdæanEdlGacduHlUtlas; 
nigbnþBUC)an nigGaRs½yeTAlkçN³sm,tþirbs;RbePTBUCnImYy² .  cMeBaHBUCEdlmanGayukallUt 
las;xøI KWGevTrsPaBeTAnwgry³eBlénBnøWéf¶ .  rIÉBUCEdlmanGayukalevgmanTMnak;TMngeTAnwg 
ry³eBlénBnøWéf¶ KWmanevTrsPaBeTAnwgry³eBlénBnøWéf¶ .  dUecñHBUCEdlmanGayukallUtlas;xøI 
mFüm nigEvg KWmanskm μPaBTak;TgeTAnwgry³eBlénBnøWéf¶xusKña² .  tamlT§plénkarRsavRCav 
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xøH)anbgðajfa ry³eBllUtlas;xøI b¤Evg cab;BIdMNuHRKab;rhUtdl;eBlecjpáa KWGaRs½yeTAtam 
RbePTBUCnImYy² nigry³eBlénkarTTYl\T§iBlBnøWéf¶rbs;RbePTBUCTaMgenaH .  kardaMduHdMNaMRsUvkñúg 
epIgEdlpþl;BnøWRKb;RKan;[va KWPaKryénkarecjpáamantictYcbMput ebIeFobnwgkardaMduHkñúglkçxNÐ 
énkarTTYl\T§iBlBnøWéf¶tamFm μCati EdlmankarecjpáaCaFm μta . 

eTaHbICakarvivtþn_rbs;Bnøkpáa mankarERbRbYleTAtamRbePTdMNaM EdlGacdaMduH)antamtMbn; 
nImYy²k¾eday k¾eKsegáteXIjmanTMnak;TMngya:gxøMagkøaeTAnwgktþabrisßanpgEdr dUcCaktþasItuNðPaB 
enAtMbn;daMduH. sItuNðPaBsmRsbsRmab;karecjBnøkpáa KWRtUv)ankMNt;eTAtamsItuNðPaBCak;Esþg 

enAeBlEdlmankardUrrdUvkal . b:uEnþsItuNðPaBTab GaceFVI[mankarBnüaeBldl;karbegáItBnøkpáa 
nigkarecjpáa. tamkarRsavRCavrbs;elak Morinaga et al. (1938, 1948) )anbgðajfamanBUCRsUv 
xøH )anBnüaeBlecjpáa kñúgkrNIEdlsItuNðPaBeBlyb;cuHTab. pÞúymkvij manBUCRsUvxøH)anBnüa 
eBlbnþicbnþÜcdl;karecjpáa kñúgkrNIEdlsItuNðPaBeBlyb;eLIgx<s; RBmCamYYynwgkarekIneLIg 
cMnYnsøwk nigedImEbk\tRbeyaCn_ . 
4>4>2- CIvKImIénkarlUtlas;rbs;Bnøkpáa 

dMNaMPaKeRcInduHlUtlas;)an GaRs½yedayktþabrisßan CaBiessKWry³eBlénBnøWéf¶ b¤karERb 
RbYlénrdUvkal ehIyEdlktþaTaMgenHman\T§iBleTAelIkarERbRbYlénBnøkpáa nigeBlevlaénkarecj 
páa .  dUecñH vamansarsMxan;Nas; kñúgkarkMNt;GMBIemkanicénkarvas;Evgry³eBlénBnøWéf¶ Edlman 

 
rUbPaB 4-3 lkçN³rUbsaRsþrbs;páaRsUv  
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\T§iBleTAelIBnøkpáa. kñúgdMeNIrkarenH GacmanGMeBIénRbtikmμCIvKImI eTAelIlkçN³rUbsaRsþepSg² 
rbs;Bnøkpáa eTAtamtMbn;daMduH . 

kargarRsavRCavCaeRcIn RtUv)andMeNIrkar edIm,IkMNt;rkemkanicénkarecjpáarbs;dMNaMRsUv . 
dUcCa karsikSaGMBICIvKImIelIPaBxusKñarbs;Bnøkpáa nigkareRCIserIsrkRbePTdMNaMsmRsbsRmab; 
kargarBiesaFn_ EdlRtUv)anGnuvtþtamlkçxNÐepSg²CaeRcIn .  lT§plénkargarRsavRCavCaeRcIn RtUv 
)anbgðajGMBIdMeNIrvivtþrbs;páaRsUv. dMeNIrkardMbUgénemkanicvas;EvgeBlevla epþImecjBI G½rmUnpáa/ 
PaBbnøas;bþÚrénG½rmUnpáa nigPaBxusKñaénBnøkpáa . 
4>4>2>1- viFIsaRsþvaytMéldMeNIrvivDÆrbs;páaRsUv 

karBiPakSaGMBIdMeNIrCIvKImIénpáa KWCakarcaM)ac;RtUveFVIkarEbgEckBIPaBeqøIytbepSg²Kña enAkñúg 
smasPaBxøH² EdlGnuvtþkñúgeBlkMNt; . lkçN³vinic©½ymYycMnYnRtUv)aneRbIR)as;kñúgkarvaytémøBI 
brimaNénkareqøIytbeTAelIdMeNIrénkarecjpáa . kñúgkrNIenHrukçCatikñúgRKYsarFBaØCati (Gramineae) 
dUcCadMNaMRsUv Cajwkjab;eKEtgeRbIRbPBTinñn½y EdlGackMNt;rkeBlevlaénkarecjpáa edayBMuman 
karb:HBal; b¤eFVI[rukçCatisøab;eT,Iy dUcCaenAéf¶dMbUgénkarecjBnøkpáa RBmCamYynwgkarecjsøwk 
Tg;C½yenAeBlenaHpgEdr . viFIsaRsþTaMgenHCamUldæanénkareFVIkarsnñidæan)anfa cMnYnéf¶cab;BIkar 
kekItkenSampáa rhUtdl;eBlecjpáadMbUg minmankarERbRbYleTAtamRbePTBUCepSg²Kña b¤lkçxNÐ 
brisßanxusKñaeLIy . 
4>4>2>2- emkanicénkarvas;EvgeBlevla 

dMNaMRsUvCaTUeTAmanry³eBllUtlas;xøI dUcenHkarbegáItTRmg;páa CaFmμtaRtUvkarnUvry³eBl 
éf¶xøICagkarkMNt;Cak;lak;mYy. b:uEnþeTaHCay:agNak¾eday enAkñúgdMeNIrkarenH KWmankareqøIytb 
xusKña² GaRs½yeTAtamRbePTBUCepSg²Kña. cemøIytbnwgry³BnøW (Photoperiodic response) rbs; 
dMNaMRsUv KW)anbBa¢ak;nUvcMNuccMbgbzm éntRmUvkarry³eBléf¶ sRmab;dMeNIrkarbegáItBnøkpáaeBj 
eljmYy. ninñakar b¤TisedAénPaBcemøIytbnwgry³BnøWenHRtUv)anbnþ nigmankarpøas;bþÚrCabnþbnÞab; 
eRkamlkçxNÐERbRbYlénry³BnøW . pÞúymkvij K μanRBMEdnkMNt;GMBIry³eBléf¶c,as;las;NamYy 
RtUv)aneFVIkarkMNt;eLIy. eTaHbICaPaBeqøIytbnwgry³BnøW GacmanPaBb:HBal;dl;karBnüaeBlénkar 
bgábegáItBnøkpáa b¤karecjpáak¾eday k¾efrevlaénry³eBléf¶ ¬xøI b¤Evg¦ BMuEmnCaktþasMxan;Edlman 
karraraMgdac;xatdl;RKb;RbePTdMNaMkñúgkarbgábegáItBnøkpáa b¤karecjpáaeLIy. \T§iBlénry³eBléf¶ 
Edlbgá[mankarBnüaeBlénPaBcemøIytb KWRtUv)ankMNt;eQμaHfa {ry³eBléf¶smRsbmYy} . 

enAkñúgkrNImYycMnYn dMeNIrkarvivtþn_rbs;rukçCatiGaRs½yelIry³eBléf¶ b¤ry³eBlyb;. hVItU- 
RkUm (Phytochrome) nig¼b¤ )atuPUtEdlekItecjPøam²BIkñúgdMNaM RtUv)ancUlrYmkñúgdMeNIrkaremkanic 
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énkarvas;EvgBIeBlevla énPaBcemøIytbnwgry³BnøWrbs;dMNaM . Tak;TgeTAnwgPaBcemøIytbénkar 
ecjpáa sRmab;dMNaMEdlmankarlUtlas;xøI karcUlrYmrbs;hVItURkUm KWmanPaBCak;lak; BIeRBaHkarrMxan 
énPaBcemøIytbrbs;páa manCab;Tak;TgeTAnwgkarrMxanedaycMNaMgénBnøWRkhm. kñúgkareFVIBiesaFn_ 
edayeRbIBUCRsUvF¶n; kñúgry³eBl 15 ema:geRkamlkçxNÐggwt edayeFVIkarEbgEckCa 5 cMNucepSg² 
Kña EdlkñúgmYycMNucman 3 ry³eBlema:g ehIyrukçCatiRtUvdak;bNþúHenAeRkamBnøWBN’Rkhm. lT§pl 
)anbgðajfa kñúgcMeNamfamBldMNuHéncMNucnImYy²mantRmUvkarkarBnøWCacaM)ac; b:uEnþkarrMxanénPaB 
cMelIytbnwgry³BnøWrbs;dMNaMmankarekIneLIg KWmansmPaBeTAnwgkarekInénGayukallUtlas;rbs; 
dMNaMenaH (Ikeda and Kobe, 1969) . 

cMeBaHBUCRsUvRbkan;rdUv b¤BUC EdlmanevTrsPaBeTAnwgry³eBlénBnøWéf¶ EdlmanGayukal 
lUtlas;Evg minGacbeB©ajBnøkpáa)aneT enAeBlEdleKdaMenAeRkamry³BnøW EdleKpþl;[ry³eBl 
24 em:agelI 24 em:ag . BnøkpáaekItmaneLIgkñúgcenøaH 93 éf¶bnÞab;BIdaMRKab; enAeBlEdleKdaMdMNaM 
RsUvenaH enAeRkamry³BnøWEdleKpþl;[ry³eBl 10 em:ag Caerogral;éf¶ sRmab;ry³eBl 2 s)þah_ 
bnÞab;BIRsUvenaHdaMduH)an 53 éf¶ . müa:gvijeTot enAeBlEdleKdaMdMNaMRsUvenAkñúglkçxNÐggwt 
ry³eBl 14 em:agkñúgmYyéf¶ ehIyeKeFVIkarrMxanedaykarbBa©aMgkaMrsμ IBN’Rkhm ry³eBl 10naTI 
enABak;kNþalTIénry³eBlggwt enaHkarecjBnøkpáaminGacekItman)aneLIy . b:uEnþebIkarpþl;BnøW 
RkhmkñúglkçN³Rsal ry³eBl 10naTIPøam² bnÞab;BIkarbBa©aMgkaMrsμIBN’Rkhm enaHBnøkpáa nwgekIt 
maneLIgkñúgcenøaH 105 éf¶bnÞab;BIdaMRKab;  (Niwa and Hashimoto, 1966) . 
4>4>2>3- sm μtikmμ nigPaBbERmbRmYlénG½rmUnpáa 

sarFatuG½rmUnpáa CaplitplcUlrYmkñúgclkrbegáItnUvBnøkpáa enAkñúgRsTbsøwk . lT§pl 
BiesaFn_)anbgðajfa enAeBlpSaMrukçCatiFm μta mYyCamYyrukçCatiEdlmanGayukaldaMduHxøI sßitenA 
eRkamlkçxNÐry³eBléf¶Evg páaEdlekItecjBIExñgénkarbnSaMCamYyrukçCatiFmμtaenH minGacekItman 
)aneLIy. lT§plenH)anbBa¢ak;ya:gc,as;fa  ]bsKÁEdleFVI[mankarraraMgdl;karbegáItBnøkpáa ekIt 
eLIgedaysarPaBbnøas;bþÚrénG½rmUntamry³karpSaM¼bMe)ArukçCati . 

dMNaMRsUvBMumanPaBeqøIytbeTAnwgry³BnøWeLIy enAeBlEdlvamanGayukaltic ¬dMNak;kal 
sMNab¦. enAeBlEdldMNaMRsUvmanGayuekIneLIg smtßPaBénkarTTYlBnøWéf¶mankarekIneLIgx<s; 
nigQaneTArkkarRbkan;rdUvkan;EtxøaMgEdr. PaBekIneLIgéncemøIytbeTAnwgry³eBléf¶ CamYynwgkar 
ekIneLIgénGayudMNaM GackMNt;)antamry³ktþaBIrKW³ GackMNt;)antamkarekIneLIgénTMhMsøwkCamYy 
nwgkMeNInénkarlUtlas;rbs;dMNaM b¤karbEnßmsarFatuGasUteTA[rukçCati  (Sasamura, 1960) .  
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manrbkKMehIjmYyeTot)anbgðajfa Kμankarsnμt;c,as;las; cMeBaHsarFatuBiessrbs;páa 
eLIy rYmTaMgG½rmUnrbs;páa . b:uEnþenAEtmankarRsaybgðajBI)atuPUténkarecjpáa enAelImUldæan 
EdlmantulüPaBrvagplitpl nigBItRmUvkarénG½rmUnrbs;rukçCati. dUecñHvamansarsMxan;Nas;sRmab;  
RtYtBinitüelIkarpøas;bþÚr énkarTTYlykG½rmUnTaMgenaH EdlmandMeNIrkartamry³karbegáItBnøkpáa .  

dUecñHeKGacsnμt;)anfa sarFatuénG½rmUnpáa RtUv)anbegáIteLIgtamry³énkarRsUbykBnøW nig 
dMeNIrRbtikmμrbs;vaenAkñúgsøwkdMNaM ehIybnÞab;mksarFatuTaMgenaH RtUv)anbBa¢ÚneTAkan;tMbn;ekasika 
lUtlas;EdlCakEnøgbgábegáItBnøkpáa . dMeNIrkarTaMgenHGacbBa¢ak;c,as; )antamry³skm μPaB 
minpÞal; KWeFVIBiesaFn_eTAelIkarCRmuHsøwk b:uEnþvamankarBi)akkñúgkareFVIBiesaFn_ CRmuHsøwkCamYynwg 
dMNaMRsUv BIeRBaHvaCarukçCatisßitenAkñúgGMbUr mUNUkUTIeldUn.  søwk nigfñaMgrbs;dMNaMRsUvmin)anEckdac; 
RsLHBIKña[)anc,as; dUcCarukçCatiBBYkDIkUTIeldUneLIy BIeRBaHedaysarvtþmanRsTbsøwkrbs;RsUv .  
b:uEnþeTaHbICaRbePTénkareFVIBiesaFn_RsedogKñaelIdMNaMRsUv )anbgðajfasarFatuG½rmUnpáa RtUv)an 
begáIteLIgtamry³énkarRsUbykBnøW nigdMeNIrRbtikmμrbs;vaenAkñúgsøwkdMNaMk¾eday k¾eKsegáteXIj 
fa dMeNIrkarbBa¢ÚnsarFatuG½rmUnTaMgenaHeTAkan;tMbn;ekasikalUtlas; EdlCakEnøgbgábegáItBnøkpáa 
mankarrMxan b¤BnüaeBlkñúgkrNIEdlmansItuNðPaBcuHTabeBk (Suge and Osada, 1967) . 
4>5- srIr³saRsþénPaBTuM 

RKb;edImRsUvbegáItRKab;EdlCaRbPBCIvit sRmab;bnþBUCFareTACMnan;eRkay. CaTUeTARKab;RsUv 
mYyRKab; pSMeLIgedayGMRb‘Íy:ugmYYy EdlnwglUtlas;eTACaedImRsUvfμI nigCalikasarFatubRmug Edl 
pÞúksarFatuciBa©wm edIm,Ipþl;eTAdl;kUnrukçCatiEdlduHecjBIGMRb‘Íy:ug rhUtdl;vaGacrs;)anedayxøÜnÉg 
(Bewley and Black, 1978). témøRKab;FBaØCati dUcCasENþk nigBUCdMNaMepSg²eTot Edlpþl;CacMNI 
GaharTaMgGs;sRmab;mnusS GaRs½yeTAelIsarFatuciBa©wmepSg² EdlrkSaTuksRmab;karlUtlas;rbs; 
GMRb‘Íy:ugenaHÉg. sarFaturbs;rukçCatiDIkUTIeldUnPaKeRcIn dUcCaBBYksENþk manenAkñúgkUTIeldUn . 
eTaHbICaya:gNak¾eday enAkúñgkrNIdMNaMRKYsarFBaØCati ¬BBYkRsUv RsUvsalI eBat>>>¦ CalikaGg;dU 
Es<m rbs;vaRtUv)anbegáIteLIg nigmantYnaTICakEnøgsRmab;sþúkGaharbRmug (Bewley and Black, 

1978). karTuMrbs;RKab;RsUv KWCakarkMNt;nUveBlevlaEdleKGacRbmUlpl)an . edayEp¥keTAelI 
lkçN³énsrIrsaRsþrbs;dMNaM eKGacniyayfaRKab;RsUvTuM)an luHRtaEtva)anbegáItnUvCalikasþúk 
sarFatubRmug EdlrYmmkCamYynUvkarbegIátGMRb‘Íy:ug (Enbryogenesis) . 

karTMurbs;RKab;RsUvmann½yfa CakarbegáItnUvCalikaGg;dUEs<m EdlrYmmkCamYyedaykarbegáIt 
GMRb‘Íy:ug nigkarekIneLIgnUvsarFatubRmugTukkñúgCalika. ehIyCak;lak;CagenHeTAeTot karTMuKWRtUv)an 
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bgðajlkçN³ edaykarekIneLIgnUvsarFatuepSg²enAkñúgRKab; nigkarbegáIteLIgnUvCalikarbRmugTuk 
kñúgeBldMNalKña EdlenAkñúgenaHsarFatubRmugRtUv)anbegáIteLIgCaBiessbMput .  

rhUtmkdl;bc©úb,nñenHlT§plénkarRsavRCavEdleK)anTTYl bgðajfa sarFatubRmugenAkñúg 
RKab;RsUv RtUv)anRbmUlpþúMenAkñúgCalikasrIragÁ ¬Cellular organelles) EdlmanPaBCak;lak;cMeBaH 
sarFatunImYy² . enAkñúgry³eBlénkarTMu sarFatuTaMgenH)aneFVICIvsMeyaKya:gelOnenAkñúgekasika 
Gg;dUEs<m.  
4>5>1- karkekItGg;dUEs<m 
4>5>1>1- karbegáItGMRbIy:ug 

eRkayeBlecjpáa rukçCatik¾cab;epþImdMeNIrkarbegáItGMRbIy:ug bnÞab;BIkarseRmc)anéndMeNIr 
lMGg nigkarP¢ab;nuyekøGUEs<m EdlRtUv)annaMcUltamry³bMBg;lMGg nigPñasénekasikaGMRbIy:ug .  
GMRbIy:ug EdleFVIkarbgákMeNItrYc enAEtsßitenAkñúgdMeNkenAeLIyenAéf¶énkarbgákMeNIt nigcab;epþIm 
eFVIkarbMEbkekasikarenARBwkbnÞab;. bnÞab;BIenaHmk karbMEbkekasikacab;epþImbnþrhUt ehIyRbEhl 
Cary³eBl 10 éf¶ GMRbIy:ugcab;epþImecjCarUbrageBjelj. enAeBlenH GMRbIy:ug )anpþl;rYcCaeRsc 
nUvlT§PaBRKb;RKan;énkarduHBnøk .  Gg;dUEs<mmansarsMxan;Nas; edayvaCaCalikapÞúksarFatubRmug 
sRmab;RKab; eTaHbICamanPar³RtwmEtCaGñkpÁt;pÁg;sarFatuciBa©wm enAkñúgdMNak;kaldMNuHRKab;dMbUg 
k¾eday k¾sMbkkarBarxageRkArbs;va)anedIrtYnaTIya:gsMxan;Edr. sMbkxageRkAKWCaEpñkmYyénGMRbI- 
y:ug b:uEnþvamankarTak;Tgy:agsMxan; enAkñúgkarRbmUlpþúMsarFatubRmugepSg² karsMeyaK hydrolases 
enAeBlRKab;duH ehIyvak¾eFVIkarCakEnøgmYy sRmab;begáItGr½mUnpgEdr (Okamoto et al., 1980). 
4>5>1>2- karbegáItsac;Gg;dUEs<m ¬EdlpÞúkGamIdug¦ 

RsTab;sRmUb ¬RsTab;Gal;LWrUn¦ k¾CaEpñkmYyénCalikaGg;dUEs<mEdr b:uEnþvaxusBIEpñkénGg;dU 
Es<m EdlmanpÞúkGamIdug. ehIyvaRtUv)aneKehAfasac;Gg;dUEs<m edIm,IkuM[RclMCamYyRsTab;sRmUb.   

enAeBlbgákMeNIt nuyekøGUEs<m cMnYn 2 RtUv)anbeB©aj bnÞab;BITglMGgcUleTAkñúg synergid 

ehIynuyekøGUEs<mmYy kñúgcMeNamnuyekøGUEs<mTaMgBIr )aneTAdl;nuyekøGUb:Ul (Pole nuclei) TaMgBIr. 
dMbUg nuyekøGUEs<mmYy rlaycUlKañCamYyb:Ul mYykñúgcMeNamnuyekøGUb:UlTaMgBIr ehIybnÞab;mkeTot 
CamYynwgb:UlenAsl;mYyeTot edIm,begáItCaekasikaGg;dUEs<mdMbUg . edaysarEtekasikaGg;dUEs<m 
RtUv)anbegáIteLIg edayEp¥kelIekasika Gg;dUEs<mdMbUgvaenArkSaTRmg;CanuyekøGUl 3n EdlxusBI 
ekasikanana. enAkñúgkrNIenHdMeNIrkarBIrRtUv)anbegáIteLIg mYyKWCadMeNIrkarbgákMeNIt sRmab; 
begáItGMRbIy:ug ehIymYyeTotCadMeNIrkarbgákMeNItsRmab;begáItGg;dUEs<m EdldMeNIrkarTaMgBIrenH 
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RbRBwtþeTAkñúgeBldMNalKña . karbgákMeNItEdlmanTaMgkarbegáItGg;dUEs<m nigbgákMeNItGMRbIy:ug 
kñúgeBldMNalKñaenHehAfa karbgákMeNIteTVr . 

ekasikaGg;dUEs<mdMbUg EdlRtUv)anbegáIteLIgedaykarbeB©ajrbs;RKab;Gg;dUEs<mmYy nig 
RKab;b:UlBIr  ehIycab;epþImEbgEckPøam²bnÞab;BIbgákMeNIt .   CaeRcInema:geRkaymkva)ankøayeTACa 
RKab;BIr . eTaHCaya:gNak¾eday viFIEtmYyénkarbegáItGg;dUEs<m KWfaRKb;RKab;Gg;dUEs<mdMbUg RtUveFVI 
karEbgEckCabnþeTot edIm,IbegáItnUvekasikaRKab;smas. ekasikaCak;lak;TaMgenH)anbMeBjépÞEpñk 
xagkñúgrbs;fg;GMRbIy:ug ehIyry³eBl 3-5 ema:geRkaymk PñasekasikaRtUv)anbegáIteLIgenACMuvij 
RKab;TaMgGs; edIm,IbMeBjnUvekasikaGg;dUEs<m (Hoshikawa, 1975). kñúgn½ymüa:geTot ekasika 
Gg;dUEs<m KWRtUv)anbegáItCadMbUgenACMuvijCalikaGg;dUEs<m ehIyeRkaymkekasikaGg;dUEs<m RtUv)an 
rYmKañbegáIt edaykareFVIcMENkekasikaenARsTab;xageRkAbg¥s;. enAeBlEdlCalika énekasika 
Gg;dUEs<m eFVIkarlUtlas;vaeFVIkarbMeBjCabnþbnÞab;enAEpñkxagkñúgRtwméf¶TI 5.   

karsþúkTuknUvsarFatuemSA EdlmansarFatubRmugd¾elIslb;enAkñúgCalikaGg;dUEs<m Edlcab; 
epþImenAéf¶TI 5 enA eBlEdlCalikaGg;dUEs<meBjeljmYyRtUv)anbegáIteLIg .  eTaHbICaya:gNa 
k¾eday karcab;epþImekIneLIgenAEpñkkNaþl ehIyraldalCabnþbnÞab;eTAkan;ekasikaEpñkxageRkA 
(Hoshikawa, 1975).karekIneLIgnUvGamIdug enAEpñkkNaþlGacbMeBj)ankúñgry³eBl 15 éf¶bnÞab;BI 
ecjpáa. ya:gNak¾eday karbMeBjGamIdugénekasikaGg;dUEs<m enAEpñkxageRkAbMputKWenACitKña 
begáIyeTAnwgRsTab;sRmUb ehIybnþrhUtdl;ry³eBl 30 éf¶bnÞab;BIecjpáa .    

karbMeBjGamIdugénekasikaGg;dUEs<m mankarCab;Tak;TgeTAnwgkarbegáIténGamILÚ)aøs b¤ 
CalikasrIragÁ xN³eBlEdlsþúkTukGamIdug nigkarekIneLIgnUvGamIdugenAkñúgGg;dUEs<m . sarFatu 
bRmugsMxan;²epSgeTot enAkñúgekasikaGg;dUEs<mEdlmanGamIdugeRcInKWCaRbUetGIun .  RbUetGIun enAkñúg 
RKab;RsUvEdlRtUv)ansþúkTukPaKeRcInCa Gluteline nig Prolamine eTaHbICaRbUetGIun TaMgenaHRtUv)an 
RbmUlpþúMenAkñúgRKab;KulikatUc²xusKañk¾eday . 
4>5>1>3- karbegáItRsTab;sRmUb (Aleurone Layer Formation)  

RsTab;sRmUbkñúg KWCaEpñkmYyrbs;Gg;dUEs<m eTaHbICaCalikasMbkRKab;xageRkArbs;vaman 
lkçN³Rbhak;RbEhlKañk¾eday ehIytYnaTIénrUbsaRsþrbs;vaRtUv)aneKcat;TukfamanlkçN³Rsedog 
KñaeTAnwgtYnaTIrbs;sMbkRKab;Edr  (Tanaka et al., 1977).  rUbrageBjeljrbs;CalikaenH PaKeRcIn 
RtUv)anbegáItrYcCaeRsckñúgry³eBl 5 éf¶bnÞab;BIecjpáa. ekasika EdlsßitenAEpñkxageRkAbMputrbs; 
Gg;dUEs<m )ancab;epþImERbBN’ nigTRmg;xusBIekasikaGg;dUEs<md¾ETeTot edIm,IERbkøayeTACaRsTab; 
sRmUbkñúg. RsTab;sRmUbkñúgenH pÞúknUvsarFatusMxan;²CaeRcIn dUcCaxøaj; sarFatuxniC RbUetGIun nig 
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vItamIn EdleFVI[vamantYnaTIsMxan;CagGg;dUEs<m. CaFmμtaCalikaenH rYmmanRsTab;mYyenAEpñkTaMg 
sgxagrbs;RsTab;xageRkAbg¥s;rbs;Gg;dUEs<m RsTab;BIreTotsßitenAEpñkeBaH ehIyeBlxøHmanBI 
3-5 RsTab;EdlsßitenAEpñkxñg (Hoshikawa, 1975) . 
4>5>2- karRbmUlpþúMsarFatubRmug   
4>5>2>1- karRbmUlpþúMGamIdug 

elak Hoshikawa (1967) )ansikSaGMBIeBlevlaénkarRbmUlpþMúsarFatubRmugkñúgRKab;RsUv . 
karRbmUlpþúMsarFatubRmug enAkñúgekasikaGg;dUEs<mcab;epþIm eLIgmuneBlecjpáary³eBl 10 éf¶ . 
lkçN³EdlKYr[kt;sMKal;bMput rbs;RKab;kñúgGMLúgeBlTuMenaH KWbrimaNd¾eRcInénGamIdugRtUv)an 
sMeyaK nigsþúkTukEtkñúgry³eBlmYyd¾xøI .  GamIdugcab;epþImRtUv)anRbmUlmksþúkTuky:agelOn cab;BI 
eBl 5-6 éf¶eRkayecjpáa. brimaNGamIdugEdl)ansþúkTuk ekIneLIgdl;kRmitGtibrma enAry³eBl 
RbEhl 20 éf¶eRkayecjpáa ehIybnÞab;BIenaHvaenAefr . pÞúyeTAvijsarFatuenAkñúgRKab;)anekIneLIg 
naeBldMbUg ehIy)anfycuHmkvij cab;BIéf¶TIR)aMbYn bnÞab;BIecjpáa rhUtdl;éf¶TI 20 eTIbenAefr 
(Singk and Juliano, 1977) . naeBlTMu sarFatusárTaMgenH)anbEmøgCam:UelKulGamIdugFM² EdlKμan 
CatisáeToteT . GamIdugrbs;RKab;RsUvxSaymanGamILÚs (Amylose) RbEhl 20° nigGamILÚbiukTIn 
(Amylopectine) RbEhl 80° (Juliano, 1979) . 

dMeNIrRbRBwtþieTA énkarsMeyaKGamIdugGaRs½yeTAelIGg;suImsMeyaKmü:ag EdlsMeyaKGamIdug 
BIsá ADP (ADP-glucose starch synthase¦ (Murata et al., 1964) . Gg;suImenHmanBIrRbePT 
KWCaRbePTcgP¢ab;CamYyRKab;GamIdug EdlCasmasPaKsMxan;kñúgRsUvxSay nigmYyRbePTeTotCa 
RbePTrlay EdlCacMENkPaKeRcInkñúgRsUvdMeNIb . 

sarFatuEdlnaM[ekItmanGamIdug KWCasársak;RkUs (Sucrose) EdlRtUv)andwkCBa¢ÚneTAkñúgGg;dU 
Es<m b:uEnþvaminRtUv)aneRbIR)as;edaypÞal;sRmab;karsMeyaKGamIdugenaHeT . sáenHRtUv)anbEmøgeTACa 
KøúykUs-Gaedeb: (ADP-glucose) b¤ KøúykUs-G‘uyedeb: (UDP-glucose) nigRhVúctUs (Fructose) 
edayGMeBIrbs;Gg;suImsMeyaKsáenAkñúgsIutU)øas (Cytoplasm) énekasikaGg;dUEs<m . bnÞab;BIenaH 
KøúykUs-Gaedeb: ¬b¤ KøúykUs-Gu‘yedeb:¦ EdlRtUv)aneFVICIvsMeyaKBI KøúykUs-1-eb: (Glucose-1-P) 

RtUv)aneRbIR)as;CasarFatusRmab;karsMeyaKGamIdug. 
elak Echeverria et al. (1988) )anbgðajfa manGg;sIumBIrRbePTEdlcUlrYmsMeyaK 

GamIdug. RbePTTImYy KWCaRbePTEdlsMeyaKsársak;RkUs (Sucrose synthate) nigbMEbksársak;RkUs 
(Sucrose invertase) ehIyEdlmanenAkñúgsuItU)aøsénekasikarGg;dUEs<mb:ueNÑaH. RbePTTIBIrKWCa 
RbePTEdlsMeyaKGamIdug EdlmanenAkñúgGamILÚ)aøs(Amyloplast). TRmg;sárEdlGacRsUbyk)aneday 
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GamILÚ)aøs ehIynwgRtUvbEmøgCaGamIdugenaHKW RTIy:UspUsVat (Triose phosphate). bEmøgsársak;RkUs 
eTACa GamIdug GacRbRBwtþeTAtamBIrdMeNIrkar. dMeNIrkarTImYy CadMeNIrkarEdlkñúgenaH sársak;RkUs 
RtUv)anbEmøgeTACa KøúykUs-Gaedeb: b¤KøúykUs-G‘uyedeb enAkñúgsuItU)aøsrYcRCabcUleTAkñúgGamILÚ)øas 
ehIyEdlenAkñúgenaH vakøayCasarFatupÞal;sRmab;sMeyaKGamIdug. dMeNIrkarmYyeTotKWCadMeNIrkar 
EdlCadMbUg sak;RkUsRtUv)anbEmøgeTACaRTIy:UspUsVatenAkñúgsuItU)øas ehIybnÞab;mkeTotRtUv)anRsUb 
cUleTAkñúgGamILÚ)aøsedIm,IbegáItCa KøúykUs-Gaedeb: b¤ KøúykUs-G‘uyedeb tamry³KøúykUs-1-eb: 
EdlCacugbBa©b;kaøyeTACasarFatusRmab;sMeyaKGamIdug.  dMeNIrkarTIBIrenH TMngCadMeNIrkarEdl 
RtwmRtUvCagdMeNIrkarTImYy . 
4>5>2>2- karRbmUlpþúMRbUetGuIn 

karRbmUlpþúMRbUetGuIncab;bnþy:agelOnbnÞab;BIéf¶TI 5 eRkayecjpáa nigekIneLIgdl;kRmit    
GtibrmamYynaéf¶TI 20 eRkayecjpáa . bnþBIenaHrhUtdl;eBlTuMeBjelj vamankarfycuHbrimaN 
bnþicbnþÜc EdlxN³eBlenaH brimaNrbs;vaesÞIrEtefreTAehIy. brimaNGamINUGasuIt KWTabxøaMg 
Nas;kñúgry³eBlTuM .  enHmann½yfaGasUtEdlman RtUv)anbMElgeTACaRbUetGIun nwgsþúkTuk .  

KøúyetlIn (Glutelin) KWCaRbUetGuInbzménRKab; EdlekIneLIgy:agelOncab;BIéf¶TI 5 eRkay 
ecjpáa nigekIndl;kRmitGtibrma naéf¶TI 30 eRkayecjpáa ehIynigbnÞab;BIenaHvaenAefr . brimaN 
énGal;b‘uymIn (Albumin) nigkøÚb‘uylIn (Glubolin) cab;epþImekIneLIgbnþicmþg² cab;BIéf¶TI 5 eRkay 
ecjpáa nigekIndl;Gtibrma naéf¶TI 30 ehIybnÞab;mkvaenAefr . pÞúymkvij RbULamIn ¬Prolamin¦ 
ekIneLIgbnþicbnþÜcnadMNak;kaldMbUg rhUtdl;kñúgry³eBlBI 5 eTA 10 éf¶ eRkayBIecjpáa ehIybnÞab; 
mk eTIbvacab;epþImekIneLIgehIyQandl;kRmitGtibrma enAéf¶TI 30 eRkayecjpáa . bnÞab;BIenaH 
brimaNRbULamIn )anfycuHbnþicbnþÜc. KøúyetlIn nigRbULamIn RtUv)ansþúkTukkñúgTRmg;RbUetGIunBIr 
RbePTedayELkBIKña edayKøúyetlIn enAkñúgTRmg;RbUetGuIn RbePT II (Protein Body type II)  ehIy 
RbULamIn enAkñúgTRmg;RbUetGuInRbePT I (Protein Body type I) (Tanaka and Masumora, 1988) . 
eRkABIKøúyetlIn nigRbULamIn EdlCaRbUetGIunsßitenAkñúgGamIdugrbs;Gg;dUEs<m KWmanRbUetGIunBIrRbePT 
eTot KWGal;b‘uymIn nigkøÚb‘uylIn EdlRbmUlpþMúenAkñúgRsTab;sRmUbkñúg nigsÁÚetLÚm (Scutellum)  
pgEdr (Juliano, 1985). 
4>5>2>3- karRbmUlpþúMpUsV½r m:aejsüÚm nigb:UtasüÚm 

EpñkénpUsV½rPaKeRcIn Edl)ansMeyaKedaydMNaMRsUvmuneBlecjpáa RtUv)anbBa¢ÚneTA[RKab; 
bnÞab;BIecjpáa . karRbmUlpþúMpUsV½r Edlpþl;dl;dMNaMRsUveRkayeBlecjpáa mankarfycuHenAeBlEdl 
RKab;RsUvQaneTArkkarTMu . eRcInCag 70° énpUsV½r Edl)anbBa¢ÚneTAnigRbmUlpþúMkñúgRKab; RtUv)anrkSa 
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TukkñúgTRmg;Ca PITIn (Phytin). kñúgdMNak;kalTuM pUsV½r m:aejsüÚm nigb:UtasüÚm Edl)anbBa¢ÚneTA 
RbmUlpþúMenAkñúgRKab; nigRtUv)anrkSaTuk. kñúgkMLúg 10 éf¶dMbUgbnÞab;BIecjpáa brimaNpUsV½r nigm:aej 
süÚm EdlRbmUlpþMúenAkñúgRKab; mancMnYntictYc b:uEnþbnÞab;mkbrimaNenHekIneLIgy:agelOn rhUtdl; 
éf¶TI 21 eTIbenAefr rhUtdl;TMu  (Kasai and Asada, 1964) .  pÞúyeTAvij b:UtasüÚm)anekIneLIgcab; 
BIéf¶TIbYn ehIyQandl;kRmitGtibrmanaéf¶TI 19 eRkayecjpáa rYceTIbenAefr rhUtdl;TMu  . 

karrkSaTukénFatupUsV½r nigma:ejsüÚm enAkñúgRKab;enAéf¶TI 10 eRkayecjpáa KWmanEt 20° én 
brimaNEdlmanenAéf¶TI 35 b:ueNÑaH ebIeTaHCabrimaNrbs;bU:tasüÚmmanRbEhl 50° énbrimaN 
EdlmanenAéf¶TI 35 k¾eday . b:UtasüÚm Cag 90° énbrimaNsrubenAeBlTuMeBjelj RtUv)anRbmUl 
TukkñúgRKab; enAéf¶TI 15 bnÞab;BIecjpáa ebIeTaHCam:aejsüÚm nigpUsV½r manRtwmEt 50° k¾eday .  
dUcEdl)anBN’narYcmkehIykarbBa¢Ún nigkarpÞúkénb:UtasüÚmkñúgRKab; dMeNIrkarya:gelOn cab;BIedIm 
dMNak;kaldak;TwkedaH cMENkÉkarpÞúkpUsV½r nigm:aejsüÚmenAkñúgRKab;vijmanTMenar cab;epþImenAdMNak; 
kalyWtCagb:UtasüÚm . 

bNþúMpUsVat enAkñúgRKab;KWCaPITikGasuIt (Phytic acid) b:uEnþkarpÞúkPITikGasuIt cab;epþImeRkay 
karcab;epþImpÞúkpUsV½r nigma:ejsüÚm ry³eBl 2 eTA 3éf¶ ehIyQandl;kRmitGtibrma enARbEhl 
Caéf¶TI 21 eRkayecjpáa. enAeBlTuMTaMgRsugehIy PITikGasuItcab;ykpUsV½rRbEhlCa 70° én 
pUsV½rsrub Edlman . mYyvijeTot brimaNénGasuItpUsVrik (Phosphoric acid) KWTabenAkñúgeBjmYy 
dMNak;kalTuM nigminmankarERbRbYlxøaMgenaHeT. edaysarsár nigGamINUGasuIt minmankñúgTRmg;esrI 
enaHpUsV½rk¾minmankñúgTRmg;esrIEdr b:uEnþRtUv)anrkSaTukkñúgTRmg;énPITikGasuIt . 

pUsV½r b:UtasüÚm nigm:aej:süÚm RtUv)anEbgEckeTARKb;CalikaGg;dUEs<m EtTItaMgCak;lak;rbs; 
vaminTan;RtUv)aneFVIkarkMNt;enAeLIyeT . enAéf¶TI 12 eRkayecjpáa RsTab;sRmUbkñúg (Aleurone 

lager) GPivDÆeTAkRmitmYy EdlvaRtUv)aneKEjkecjy:agc,as;BIGg;dUEs<mGamIdug . bEnßmelIenHeTot 
pUsV½r nigm:aejsüÚm mankMhab;x<s;CagenAkñúgCalikadéTeTot . enAéf¶TI 17 cab;BIeBlecjpáa karpÞúk 
pUsV½r nigm:aejsüÚm enAkñúgRsTab;sRmUbmanPaBCak;c,as; . eTaHy:agNak¾eday b:UtasüÚmmanTMenar 
eTArkkarsayPaykñúgGg;dUEs<mGamIdug CaCagenAkñúgRsTab;sRmUbkñúg . 

b:UtasüÚmcab;epþImpøas;bþÚrTItaMgeTAkan;RsTab;sRmUbkñúg nigsßitenATIenaH EtkñúgdMNak;kalEdl 
karsMeyaKGamIdugCitbBa©b;. ktþaenHbgðajfa b:UtasüÚmmanTMnak;TMngCitsñiT§eTAnwgkarsMeyaKGamIdug . 
edaysarGg;suIm EdlsMeyaKGamIdugBIsáKøúykUs-Gaedeb: begáInskmμPaBrbs;vaeTAtamvtþmanrbs; 
b:UtasüÚm eTIbeKsnñidæanfa b:UtasüÚmmantYnaTIsrIrviTüasMxan;kñúgkarvivDÆn_d¾elOnénkarsMeyaKGamIdug 
¬Murata and Akazawa, 1968¦ . dUecñHehIy eTIbb:UtasüÚmsßitenAkñúgGg;dUEs<mry³yUr. enAeBl 
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EdldMeNIrénkarsMeyaKGamIdugCitbB©ab; b:UtasüÚm)anpøas;TIeTARsTab;sRmUbkñúgy:agelOn ehIy 
EdlenATIenaHrYmKñaCamYyma:ejsüÚm b:UtasüÚm )ankat;bnßynUvkRmitGasIutpUsVrik edIm,IbegáInnUvtYnaTI 
rbs;Gg;sIum ADP-phosphorylase kñúgkarsMeyaKGamIdug . 

dUecñHeKsegáteXIjfa CadMbUg pUsV½r m:aejsüÚm nigb:Utasüm sþúkenAkñúgekasikaGg;dUEs<m Edl 
BYkvamantYnaTIsMxan;kñúgkarsMeyaKRbUetGuIn nigGamIdug. bnÞab;mkeTot vapøas;TIeTAkan;RsTab;sRmUb 
kñúg nigcugbBa©b;)anrYmKñakñúgTRmg;PITIn EdlrkSabRmugTukCasarFatuciBa©wmGsrIragÁ sRmab;RKab;BUCCMnan; 
eRkay . 
4>5>2>4- karRbmUlpþúM lIBId (Lipids) 

TItaMgrkSaTuklIBId KWenAkñúgRsTab;sRmUbkñúg nigCalikasÁÚETlum (Scutellum) b¤k¾EpñkNa 
mYyénGMRb‘Íy:ug ehIyminmanenAkñúgGg;dUEs<mEdlCakEnøgGamIdug nigRbUetGuInRbmUlpúMþenaHeT . kar 
RbmUlpþúMlIBIdcab;dMeNIrkary:agelOn cab;BIry³eBlRbEhl 4 éf¶ eRkayecjpáa nigQandl;kRmit 
GtibrmaenAéf¶TI 12 eRkayecjpáa ehIybnÞab;mkvaenAefr .  karrkSaTuklIBIdcab;epþImPøam² bnÞab;BI 
RsTab;sRmUbkñúg nigsÁÚETlUm )anbegáItCarUbragRtwmRtUv . eBlevla nigry³eBlénkarRbmUlpþúMlIBId 
xusBIkarRbmUlpþúMGamIdug RbUetGuIn nigPITIn . kñúgry³eBlRbEhlmYys)þah_eRkayecjpáa brimaN 
lIBId)anQandl;kRmitGtibrma. bnÞab;mkeTotvaenAefr ehIybBa©b;TaMgRsug xN³eBlEdlsarFatu 
bRmugdéTeTot kMBugEtRtUv)ancab;epþImRbmUlpþúMTuky:agskm μ . kEnøgsMeyaKlIBId KWenAkñúgCa)øasÞIt 
(Plastid) b:uEnþynþkarsMeyaK nigkarsþúkTukrbs;va minTan;RtUv)anbBa¢ak;c,as;enAeLIy .  lIBIdEdl 
sþúkTukkñúgRKab; manbIRbePTsMxan;² KWpUsVlIBId (Phospholipid) KøÚkUlIBId (Glucolipid) niglIBId NWt 
(Neutral lipid). pUsVlIBId nigKøÚkUlIBId manbrimaNtictYcbMput ebIeFobeTAnwgbrimaNlIBIdNWt b:uEnþ 
lIBIdTaMgBIrRbePTmunenH )aneFVIkarRbmUlpþúMmunlIBIdNWt . 
4>5>3- \T§iBlénktþabrisßaneTAelIPaBTuM 
4>5>3>1- sItuNðPaB 

PaBTuMRtUv)ankMNt; edaykarbegáItCalikapÞúksarFatubRmugepSg²kñúgRKab; nigedaykarRbmUl 
pþúM y:agelOnnUvsarFatuciBa©wmkñúgCalikaEdlkekItenaH. dMeNIrénkarsþúksarFatuciBa©wm KWCaRbtikmμ 
mYy EdlekIteLIgCamYynwgkardwkCBa¢ÚnvtßúFatuedIm eTAkan;kEnøgsþúktamry³pøÚvdwkCBa¢ÚnmYy nigkar 
eFVICIvsMeyaKénsarFatusþúkcugeRkay. dMeNIrkarenH nigkarRbRBwtþeTAénPaBTuMrbs;RKab; TTYlrg 
\T§iBlCaxøaMgBIsItuNðPaB . 

ktþamYykñúgcMeNamktþaTaMgGs; Edlb:HBal;F¶n;F¶rdl;ksikmμenaH KWkarxUcxatenAkñúgkMLúg 
eBlmanPaBRtCak;nardUvekþA . PaBRtCak;nardUvekþAman\T§iBlminl¥ dl;karlUtlas;rbs;dMNaMRsUv 
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kñúgdMNak;kalénkarbgábegáItTMrg;páa (Spikelet formation) dMeNIrlMGg (Pollination) nigdMNak;kal 
TuM.  mankarsikSaCaeRcIn)aneFVIeLIgedayelak Tanaka et al., (1995¦ )aneFVIkarsMeyaKlT§plén 
karsikSaTaMgenaHeXIjfa sItuNðPaBsmRsbsRmab;PaBTMuénRKab;KWsßitkñúgcenøaHBI 20-30 GgSaes. 
sItuNðPaBTabCag 20 GgSaes BnüWtnUvdMeNIrkarrsμ IsMeyaK¬edaybnßynUvsmtßPaBRsUbyk CO2¦ 
nigel,Ónbnøas;bþÚrTItaMgrbs;sarFatuciBa©wm. pÞúyeTAvijsItuNðPaBx<s;Cag 30 GgSaes begáInnUv 
kRmitdMNkdegðIm (Respiration) EdlenAkñúgenaHsarFatubRmug CaBiesssásak;RkUsRtUv)anbEmøg 
edIm,IykfamBlmkeRbIR)as; bNþal[TinñplFøak;cuH edayRKab;dak;mineBjl¥ . 
4>5>3>2- \T§iBlénry³eBléf¶ nigGaMgtg;suIetBnøW 

kalBImuneKsnμt;fa vtßúFatuedImsarFatusMeyaK)an (Assimilate) EdlbBa¢ÚneTAkñúgRKab; RtUv 
)ansþúkkñúgEpñkepSg² énsrIragÁrukçCatimuneBlecjpáa. eRkaymkeToteKeCOfa eRkayeBlecjpáa 
sarFatuTaMgenaH RtUv)anepÞreTAkñúgRKab;BUCkñúgdMNak;kalTuM ehIykøayCasarFatubRmugkñúgRKab;BUC. 
karyl;eXIjEbbenH KWRtwmRtUvEtmYycMENkb:ueNÑaH (Tanaka and Kasai, 1981). eTaHy:agNak¾ 
eday lT§plénkarBiesaFn_elIsmankmμkabUn ¬edayeRbI CO2¦ )anbgðajfa sarFatusMeyaK)an 
Edlsþúk kñúgsøwknigedIm edIm,I[mankarbegáItsarFatubRmugkñúgRKab; KWmanticCagkarEdleKsμanTuk. 
bEnßmelIenHeTot tYnaTIrbs;EpñknImYy²énrukçCatikñúgkarpÁt;pÁg;vtßúFatuedIm sRmab;eFVICIvsMeyaKsar 
FatubRmug k¾xusKñaxøaMgGaRs½yeTAtamEpñkepSg²rbs;rukçCati .  Ep¥keTAelIlT§plBiesaFn_TaMgenH 
eKsnñidæanfa kñúgkarbgábegáItRKab; sRmab;rukçCatiGMbUrRsUv KWmYyPaKFMénsarFatuedImsRmab;plit 
sarFatubRmugkñúgRKab; )anmkBIkareFVIrs μ IsMeyaKrbs;EpñkepSg²énrukçCatibnÞab;BIecjpáa.  eyagtam 
lT§plenH KW)ann½yfaenAeBléf¶manry³eBlxøI enaHry³eBleFVIrs μIsMeyaKk¾manxøIEdr.  dUcenH 
sarFatusMeyaK)anmantic EdlbNþal[RKab;dak;min)aneBjl¥ b¤ry³eBlTMuRtUvGUsbnøay.  )atuPUt 
dUcKñaenH k¾ekItmaneLIgEdrnaeBlEdlRsUvxVHxatBnøWéf¶kñúgvKÁTMu . 
4>5>3>3- \T§iBlénsarFatuciBa©wm 

karTuMRtUv)aneKkMNt;fa CadMNak;kalcugeRkayénkarlUtlas;rbs;dMNaMRsUv . eRkayeBlduH 
Bnøk rukçCatibnþkarlUtlas;srIragÁlUtlas;rbs;va ¬vKÁlUtlas;¦ ehIybnÞab;BIkarbegáItkenSampáax©I 
vacab;epþImecjpáa ehIyTuM . elak Tanaka et al. (1995¦ )ansMeyaKlT§plénkarsikSaCaeRcIn 
eXIjfa sarFatuciBa©wmman\T§iBlya:gR)akdelIkarTuMrbs;RKab;RsUv. kñúgdMNak;kalTuM brimaNGasUt 
d¾smRsbmYyRtUv)anpþl;[dMNaM . RbsinebIkarpÁt;pÁg;GasUtmin)anRKb;RKan;enaH Tm¶n;RKab;RsUvCa 
mFüm mankarFøak;cuH GaRs½yedaymankarfycuHnUvsmtßPaBeFVIrs μ IsMeyaK. pÞúymkvij karpÁt;pÁg; 
GasUtelIscMnYn GacbNþal[mankarfycuHkMhab;sárkñúgsøwkkñúgdMNak;kalTuMdMbUg ehIyraraMgkarepÞr 
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plitplsarFatusMeyaK)an (Assimilate) eTAkan;kenSampáa .  brimaNRKb;RKan;énGasUtkñúgépÞsøwk 
naM[mankarekIneLIg kñúgTm¶n;RKab;CamFümRbEhlCa 1/2° CaGb,brma nig 2° CaGtibrma. 
brimaNGasUt 1/2°-1/8° enAdMNak;kalecjkYr nig 0/9-0/85° kñúgeBlRbmUlplnaM[mankar 
ekIneLIgnUvTm¶n;RKab; . 

pUsV½r RtUv)anRbmUlpþúM nigrkSaTuky:agelOnkñúgRKab; kñúgdMNak;kalTuM .  CamYynwgdMeNIrkarén  
karTuM vaRtUv)anRbmUlkñúgTRmg;Ca GasuItPITik kñúgekasikatUc²énRsTab;sRmUbkñúg.  GasuItPITik køay 
CaRbPBénGasuIdpUsVrik EdlRtUv)aneRbIR)as;edaykUndMNaMkñúgry³eBlduHBnøk . eTaHy:agNak¾eday 
enAkñúgdMNak;kalTuM GasuItPITikmantYnaTIsRmbsRmYlkMhab;GasuIdpUsVrik EdleRbIR)as;sRmab;kar 
sMeyaKGamIdug . vaRtUv)aneKbgðajfa kacugmYycMnYndUcCa b:UtasüÚm (K+) kal;süÚm (Ca++) nig 
ma:ejsüÚm (Mg++) man\T§iBlCaviC¢manelIPaBTuMrbs;RKab;RsUv . enAeBlEdlRKab;RsUvTuMeBjelj 
kacugTaMgenH RtUv)anrkSaTukkñúgRKab; EdleFVI[bnÞúkGKÁIsnIGviC¢manrbs;pUsV½rénGasuIdPITik kñúgRsTab; 
sRmUbkñúg ERbeTACaNWt . 
4>5>3>4- ktþaepSg²eTotEdlman\T§iBlelIPaBTuMrbs;RKab;RsUv 

kñúgdMNak;kalTMu kmøaMgRsUbykTwkrbs;kYrRsUv KWmansPaBxøaMg . kñúgkrNI EdlmankarxVHxat 
Twk kars¶ÜtkenSampáa manPaBelOnCagmun ehIykarTuMnwgminmanPaBeBjeljl¥ . mYyvijeTotenA 
eBlmanxül;xøaMg enAéf¶TIbI dl;éf¶TIR)aM eRkayeBlecjpáa enaHeFVI[kenSampáas¶Üt ehIyRsUvEdlerob 
TuMmYycMnYn k¾ERbCaQb;TuMvij. karlicTwkCMnn;F¶n;F¶r k¾Ca]bsKÁmYydl;karTuMEdr . kñúgkrNImankar 
licTwkyUrelIsBImYys)aþh_enaH RsUvnwgbBaÄb;karTuMTaMgRsug ehIykñúgkrNIenHvanwgbNþal[mankar 
)at;bg;TinñpleTotpg . 
4>6- tYnaTIsrIr³énniy½tkrlUtlas; (Growth regulators) 

niy½tkr (Regulator) EdlmanGMeBIeTAelIkarlUtlas;rbs;rukçCati ehAfa G½rm:Un . G½rm:Un 
sMxan;²rbs;dMNaMRsUv manGuksIun (Auxin) CIeberlIn (Gibberellin) sIutUKInIn (Cytokinin) GasIut 
Gab;sIusIk (Abscisic acid) nigeGTIELn (Ethylene). G½rm:UnTaMgR)aMenH RtUv)ansMeyaKedayRsUvxøÜn 
ÉgpÞal;. G½rmUnTaMgenH manGMeBIeTAelIkarlUtlas;rbs;srIragÁdMNaMRsUv eTAtamdMNak;kal nig 
lkçxNÐepSg²BIKña . CaTUeTA G½rmUnTaMgR)aMenHBMuman\T§iBlxøaMgxøaeTAelIskþanuBlTinñpleLIy. 
4>6>1- GuksIun (Auxin) 

CaTUeTA GuksIunmantYnaTIsMxan;bMputkñúgdMeNIrkarkrekItBnøkedIm nigb£sdMbUgedaybegáInel,Ón 
karEbgEckekasika (Ishii, 1973). karekIneLIgénGuksIunesrIenAkñúgCalika KWCakarcaM)ac;sRmab; 
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karkrekItBnøkedIm. enAkñúgTwk kUeLGubTIlBnøÚtxøÜn)any:agelOn CagenAkñúgTIEdlK μanTwk. krNIenH 
KWekIteLIgedaysarktþaBIr KWkarekInbrimaNGuksIunenAkñúgrukçCati nigkarfycuHdMNkdegðImtamxül;. 
4>6>2- CIeberlIn (Gibberellin) 

elak Yabuta and Sumiki )anrkeXIjTRmg;m:UelKulrbs;CIeberlIn mundMbUgbMput kñúgqñaM 
1938 edayeFVIkarsikSaeTAelIpSit Gibberella fujikuroi. nabNþaqñaM 1958  nig 1959 elak Mac 

Millan nigshkarI)anrkeXIj CIeberlIn cMnYnR)aMRbePT (GA1-GA5) enAkñúgRKab;FBaØCatiEdlminTan; 
TMul¥. cab;taMgBIeBlenaHmk CIeberlInRtUv)anTTYlsÁal;CaG½rmUn ehIyEdlrhUtmkdl;qñaM 1990  
RtUv)anrkeXIjrhUtdl;eTA 79 RbePT . 

man CIeberlIn cMnYn 53 RbePT EdlRtUv)anrkeXIjenAkñúgRsUv b:uEnþkñúgcMeNamenaH manEt 
mYyRbePTEtb:ueNÑaH (GA19) EdlmantYnaTIsMxan;CageK eTAelIkarlUtlas;dMNaMRsUv. enA qñaM 1960 
elak Murakami KWCaGñkviTüasa®sþTImYy EdleFVIkarsikSarkeXIjfa CIeberlInmanenARKb;Epñk 
TaMgGs;énRsUv ¬edIm søwk b£s nigRKab;¦. eRkaymkeTot naqñaM 1978 nig 1979 elak Kurogochi 

nigshkarI )anrkeXIjfa CIeberlInRbePT 19 (GA19) manbrimaNeRcInCageKbMput enARKb;Epñk 
TaMgGs;énRsUv EdlduHlUtlas;cab;BIdMNak;kalsøwkTIbImk . 

CIeberlIn K μanskm μPaBeT enAeBlEdlRKab;BUCs¶Üt . pÞúyeTAvijskmμPaBrbs; CIeberlIn 
cab;epþImmanbnÞab;BI RKab;BUCesImry³eBlbYnéf¶ ehIyskm μPaBenH)anekIneLIgy:agxøaMgkøa naéf¶TI 8  
nigTI 12 . 

enAkñúgedIm nigsøwkrbs;snÞÚg skmμPaBCIeberlInmankarekIneLIgya:gxøaMgkøabnÞab;BIsnÞÚg )an 
duHb£sfμ I rhUtdl;dMNak;kalEbkKum<Gtibrma . skm μPaBrbs;CIeberlIn)anfycuHmkvij enAeBl 
EdlRsUvcab;epþImkekItkYr rYcenATabbMputenAeBlEdlRsUvecjkYr . 

enAkñúgkYrRsUv skm μPaBCIeberlInekIneLIgdl;kRmitGtibrma bnÞab;BIecjkYr)anmYyGaTitü 
ehIybnÞab;BIenaHmk KWFøak;cuHya:gelOnrhUtdl;kRmitTabbMput.  

CaTUeTA karekIneLIgénCIeberlIn )anbegáInnUvkarlUtlas;rbs;edIm søwk karecjpáa nigkar 
bMEbkGg;dUEs<mrbs;RKab;RsUv . brimaNCIeberlInmankarekIneLIg enAeBlEdlbrimaNGasUt man 
karekIneLIg . 
4>6>3- sIutUKInIn (Cytokinin) 

sIutUKInIn KWCaG½rmU:n EdledIrtYnaTIya:gsMxan;kñúgkarTb;sáat;karbMEbkkørUhVIl (Maeda, 1995). 
sIutUKInIn RtUv)ansMeyaKenAkñúgb£sRsUv ehIyEdleRkayBIenaH )anEbgEckeTAEpñkxagelIénRsUv . 
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brimaNsIutUKInIn mankRmitxus²KñaeTAtamBUCRsUv . BUCRsUvEdlmansIutUKInIneRcIn rkSa)ansøwkBN’ 
ébtgyUrnadMNak;kalTMu . 

sIutUKInInRtUv)annaMedayrukçrs BIb£seTAEpñkepSg²eToténRsUv dUcGasIutGamIenesrId¾éTeTot 
Edr . karviPaK)anbgðajfa ebIbrimaNsIutUKInInekIneLIgenAkñúgrukçrs enaHbrimaNGasIutGamIenesrI     
k¾ekIneLIgEdr . brimaNsIutUKInIn nigGasIutGamIenesrI EdlRtUvsMeyaKedayb£s KWmanTMnak;TMngCa 
viC¢man CamYybrimaNCI GasUt . 
4>6>4- GasIutGab;sIusik (Abscisic acid: ABA) 

ABA CaG½rm:Un EdlmantYnaTICaeRcInenAkñúgRsUv . ABA manGIusUEm‘r cMnYnBIr KW cis-ABA nig 
trans-ABA (Oritani and Yoshida, 1975) . ABA manbrimaNxus²KñaeTAtamBUCRsUv . RKab;BUC 
RsUvNaEdlmanbrimaN ABA eRcInRKab;BUCenaHmandMeNkRKab;xøaMg nigmanCIvitEvg ¬RKab;BUCGac 
Tuk)anyUrrhUt dl;R)aMmYyqñaM¦. 

\T§iBlrbs; ABA eTAelIkarlUtlas;emsUkUTIl KWERbRbYleTAtambrimaNrbs;va . karlUt 
las;rbs;emsUkUTIlRtUv)anCRmuj enAeBlEdl trans-ABA mankMhab; 0.1 ppm . karlUtlas;rbs; 
b£sRsUvRtUv)anCRmujbnþicbnþÜcenAeBlEdl cis-ABA mankMhab; 0.01 ppm b:uEnþkarCRmujenH man 
sPaBxøaMgenAeBlEdl trans-ABA mankMhab;BI 0.01 eTA 1.00 ppm . cMeBaHedImRsUvvij 
karlUtlas; rbs;vaRtUv)anBnWütenAeBlEdl kMhab; cis-ABA manBI 0.01 eTA 10.00 ppm nig trans-

ABA  BI  1  eTA 10 ppm . ABA mantYnaTIpÞúyBIsIutUKInIn eTAelIPaBgab;søwk . brimaN ABA 

eRcInenAkñúgsøwk kñúgdMNak;kalTMu eFVI[søwkqab;gab; . 
4>6>5- eGTIELn (Ethylene) 

eGTIELnCRmujdl;karlUtlas; énkUeLGubTIl  nigcenøaHfñaMgrbs;RsUveLIgTwk .  enAkñúgRsUv 
karlUtlas;emsUkUTIl RtUv)anCRmujedayG½rm:UnCaeRcIn EdlxusBIrukçCatid¾éT EdlG½rmU:nTaMgenaH eFVI 
skmμPaBdac;²BIKña. CadMbUgkarlUtlas;rbs;emsUkUTIl RtUv)anCRmujeday ABA bnÞab;mkKIEb‘erlIn 
rYceGTIELn EdleFVIskmμPaBrYmKñaCamYykabUnDIGuksIut . 
4>7- rsI μsMeyaK nigdMNkdegIðmenAkñúgsøwk 

swøkrbs;rukçCatiRsUbyk]sμ ½nkabUnic tamry³kareFIVrsIμsMeyaK (Photosynthesis) nigeFIVkar 
bMPay]sμ ½nkabUnicvijtamry³dMNkdegIðm (Respiration). GRtarsI μsMeyaK (Photosyhnthetic rate)  
manBIrRbePTKW GRtasrubrbs;]sμ ½nkabUnic (CO2) EdlRsUbyk (Net rate of CO2 uptake) nig 
GRtaén CO2 EdlmanenAsl;Cak;Esþg (Apparent rate of CO2 uptake). CO2 EdlmanenAsl; 
Cak;Esþg KWCapldkénGRtasrub nigGRta CO2 EdlbMPayedaydMNkdegðIm. dUcenH cMeBaH)atuPUt 
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Edlman]s μ ½nkabUnicsrub eKehAfa rs μ IsMeyaKBit (True photosynthesis) ehIy)atuPUtEdlman 
]s μ ½nkabUnicCak;Esþg eKehAfa rsμ IsMeyaKCak;Esþg (Appareat photosynthesis) .  

cMENkdMNkdegIðmrbs;rukçCativij RtUv)aneKeFIVkarEbgEckCa 2 RbePT KWdMNkdegIðmTIggwt 
(Dark respiration) nigdMNkdegIðmTIPøW (Photorespiration) . dMNkdegIðmTIggwt KWCadMNkdegIðm Edl 
dMeNIrkarenAkñúgmItUkugRDI (Mitochondria) Edlplit)anGaednInRTIpUsVat (ATP) nigfamBlcaM)ac; 
sRmab;Civitrs;enA. dMeNIrkarenHekItmanCaTUeTAelIBBYkstV nigrukçCati . eKGaceFIVkarvas;EvgnUv 
kRmiténdMNkdegIðmTIggwt edaykRmiténkarbMPay]s μ ½nkabUnicenAeBlyb; . ehtudUecñHehIy)anCa 
eKehA dMNkdegIðmrbs;rukçCatienHfa CadMNkdegIðmTIggwt. dMNkdegðImTIPøW KWCa)atuPUtmYy Edlkñúg 
enaHman karRsUbykGuksIuEsn (O2) ehIybMPaynUv CO2  enAeBléf¶RBmKñaCamYyrsμ IsMeyaK . 
dMNkdegðIm TIPøWenH minmansar³RbeyaCn_sMxan;eT eRBaHfa)atuPUtenHmin)anbeBa©jnUvfamBlsRmab; 
dMeNIrkarCIvitdUcdMNkdegðImTIggwteLIy . dUcenH eyIgGacniyay)anfa edIm,IKNnarsμ IsMeyaK 
Cak;Esþg eKRtUvkarsmasFatubIKW rsμIsMeyaKBit dMNkdegðImTIggwt nigdMNkdegðImTIPøW . 
4>7>1- rsI μsMeyaKBit (True photosynthesis) 

enAkñúgdMeNIrkarénkarcab;yk]sμ ½nkabUnictamrsI μsMeyaK ]s μ ½nkabUnicRCabeTAkñúgépÞswøktam 
ry³karsayPay ehIy)ancab;Cab;kñúgkør:U)aøs (Chloroplast) . enAkñúgdMeNIrkarenH m:UelKul]sμ ½n 
kabUnicRtUvqøgkat;dMNak;kalFn;RTaM (Resistance) cMnYnBIr. dMNak;kalFn;RTaMdMbUgeK KWmU:elKul CO2 

RtUvqøgkat;rn§degðIm (Stomata) cUleTAkñúgépÞsøwk ehIyEdleKehAfa PaBFn;RTaMkñúgkarRCabtamrn§ 
degðIm (Stomatal CO2 diffusion resistance). cMENkÉdMNak;kalFn;RTaMbnÞab; KWsmtßPaBcab;P¢ab; 
b¤cgsm<½n§rbs;m:UelKul CO2 enAkñúgkørU)aøsbnÞab;BI)anqøgkat;rn§degðImrYc ehIyEdleKehAfa PaBFn;RTaM 
kñúgkarRCab CO2 tamemsUPIl (Mesophyll CO2 diffusion resistance). 

 edaysarEtdMNaMRsUv mankarlUtlas;PaKeRcInenAkñúglkçxNÐlicTwk karkekIteLIgnUvPaB 
tantwgénTwkenAkñúgsøwk mingaybNþal[mankarERbRbYlénrn§degðImeLIy. ya:gNamijeKTTYlsÁal; 
fa rn§degðImbiTenAkñúglkçxNÐmYycMnYndUcCa BnWøRBHGaTitüx<s; sItuNðPaBx<s; nigsMeNImbriyakas 
Tab EdlbNþal[skþanuBlTwkkñúgsøwk (Leaf water potential) Føak;cuHTab bnÞab;BIdMNkdegðImxøaMgmk 
(Ishihara et al., 1971, 1981; Ishihara and Saito 1983). mUlehtucMbgEdleFIV[mankarpøas;bþÚr 
enAkRmitrsIμsMeyaK KWbNþalmkBImankarpøas;bþÚrPaBFn;RTaMrbs;rn§degðIm. eTaHbICaya:gNak¾eday 
karRtYtBinitüeTAelIPaBedayELk²BIKñaénBUC enAkñúgdMeNIrkarénkareFIVrsIμsMeyaKrbs;dMNaMRsUv Edl 
)aneFIVkardaMduHenAkñúglkçxNÐsmRsb)anbgðaj[eXIjfa Gnu)aténPaBFn;RTaMrbs;rn§degðIm eFobnwg 
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PaBFn;srubGacmancMnYnRbEhlBI 16 eTA 38 PaKry nigPaBFn;rbs;emsUPIlGacmanRbEhlBI 
62 eTA 84 PaKry  (Sasaki et al., 1987) . 
4>7>2- GRtadMNkdegIðmTIggwt 

GRtadMNkdegIðmTIggwt KWCa)atuPUtepSgeTot EdleKRtUv)anelIkykmkeFIVkarBiPakSa . 
dMNkdegðImTIggwtRbRBwtþeLIgenAeBl EdlGaMgtg;sIuetBnøWesμ IsUnü . kñúgsItuNðPaBsmRsb ¬20-25 
GgSaes¦ GRtadMNkdegðImTIggwtmankRmitRbEhl 10 PaKryénGRtarsμ IsMeyaKCak;Esþg (Ishii, 

1995). dUcenHeKGacsnñidæan)anfa kñúgsItuNðPaBsmRsb GRtadMNkdegðImTIggwtminman\T§iBl 
eTAelIGRtadMNkdegðImCak;EsþgeT EtpÞúyeTAvijkñúgkrNIEdlsItuNðPaBx<s;. 
4>7>3- dMNkdegIðmTIPøW 
 enAkñúgRsUv nigdMNaMdéTeTot dMNkdegðImTIPøW)aneFVI[)at;bg;kabUnEdlcgsm<½n§ BI 30-40 
PaKry (Akita et al.,1975) . )atuPUtdMNkdegðImTIPøW Gaccab;epþImenAeBlEdlsøwkRsUvTTYlrgnUv  
GaMgtg;sIuetBnøWkñúgcenøaHBI 0.3-0.4 klw (Ishii et al., 1977). enAkñúgkRmitGaMgtg;sIuetBnøWenH kemþAnwg 
ekItman dUcenHehIy)anCadMNkdegðImTIPøWcab;epþImmaneLIg. kRmiténdMNkdegðImTIPøWekIneLIg naeBl 
EdlGaMgtg;sIuetBnWøekIneLIg . elak Akita (1980) )ansikSaeXIjfa dMNkdegðImTIPøWminmantYnaTI 
srIr³skm μNamYyeLIy dUcenHkarbBaÄb; b¤kat;bnßykRmitdMNkdegðImTIPøW nwgminb:HBal;dl;kar 
lUtlas;rbs;rukçCatieLIy. pÞúyeTAvijkarbBaÄb; b¤kat;bnßyenH nwgeFVI[ekIneLIgnUvkRmitrsμ IsMeyaK 
Cak;Esþg EdlmanplRbeyaCn_y:ageRcIndl;karlUtlas;rbs;rukçCati . 

QrelITsSn³enH GñkviTüasaRsþ)aneFVIkarsikSaCaeRcIn. elak Akita et al. (1975) )anrk 
eXIjfa kRmitdMNkdegðImTIPøWmanepSg²KñatamBUCdMNaM ehIyvasmamaRteTAnwgkRmitrsμ IsMeyaKCak; 
Esþg . enH)ann½yfa ebIBUCNamankRmitdMNkdegðImTIPøWx<s; enaHBUCenaHk¾mankRmitrsμ IsMeyaK 
Cak;Esþgx<s;Edr ehIypÞúymkvij karsakl,geRbIR)as;niy½tkrKImI (Chemical regulators) Edlman 
enAkñúgdMeNIrkaremtabUlIsdUcCa GamINUGaestUnIRTIl (Aminoacetonitrile, AAN) GamINUemtans‘ulhVU- 
Nat (Aminomethanesulfonate) nigvinIlKøIsIn (Vinyl glycine) edIm,Ibg¥ak; b¤bnßyskm μPaBdMNk 
degðImTIPøWminmaneCaKC½yeLIy edaysarEtTnÞwmnwgkarbg¥ak; b¤bnßyskmμPaBdMNkdegðImTIPøW niy½tkr 
KImITaMgenaHk¾bg¥ak; b¤bnßynUvskm μPaBrs μ IsMeyaKCak;EsþgpgEdr (Co et al., 1983, 1985). CagenH 
eTAeTot dMNkdegðImTIPøWGacmanTMnak;TMngCaviC¢manCamYykarebIk b¤biTénrn§degðImeTotpg (Cho et 

al., 1987) . 
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CMBUkTI 5 

Bn§úviTüa nig bsidækmμBUC 

 

Em:n sarum nig Bit xunEh‘l  
 

5>1- Bn§úsaRsþéndMNaMRsUv (Rice genetics) 
RsUvKWCarukçCatiÉkvtS (Annual plant) EdlRtUv)ancat;eTAkñúgRkum ÉkBiCbtþrukçCati 

(Monocotyledon) b¤ rukçCatiEdlmanBnøkswøkmYyenAkñúgRKab; nigCarukçCatiEdlRtUvkarry³BnøWéf¶xøI 
(Short day plant) edIm,IbgákMeNItpáa. vaKWCarukçCatiEdlmanskþanuBl nigvisalPaBy:agFMeFgkúñg 
karbnSaMeTAnwgekSRtbrisßanepSg²Edlminmanlkçx½NÐGMeNaypll¥dl;karduHlUtlas;dUcCa PaBraMg 
s¶Üt TwkCMnn; kMedATab b¤x<s; sMeNImTab b¤x<s; nig enAelIdIEdlmanCatiBul dUcCaBulEdk nigBul 
elah³epSg² b¤enAelIdICUr dUcCadIGasIud  b¤enAelIdIéRb b¤dIGakaLaMgCaedIm .l. eRkABIenHRsUvk¾RtUv 
RbQmpgEdr eTAnwgkarbMpøajBIstVl¥it stVcéRgepSg² nigCmW¶TaMgkñúgdMNak;kallUtlas; k¾dUcCa 
eRkayeBlRbmUlply:ageRcInEfmeTot. 
5>1>1- RbPB (Origin) 

RsUvGacmanRbPBenAkñúgtMbn;énPUmiPaKGasIuxagt,Úg nigGasIuGaeKñy_ EdlCatMbn;sßitenA 
cenøaHcab;BICYrPñMehmBanþ (Himalaya) éntMbn;GasSam (Assam, India) enAEb:kxageCIg dl;x<g;rab 
edkan (Deccan Plateau) enAEb:kxagt,ÚgRbeTs\NÐa nig PUmiPaKGasIuGaeKñy_EdlrYmman RbeTs 
PUma/ éfLgÁ/ km<úCa/ lav/  evotNam/ m:aeLsIu nig \NÐÚeNsIu naRbmaN 3 lanqñaMmunRKwsþskraC 
(Chaudhary, 1982, Chaudhary and Tran, 2001) ¬rUbPaB 5-1¦. karelIkeLIgenH)anRtUvKaMRT 
eday Hill (1976) Edl)aneFVIkarsikSaya:glMGitGMBIRbPBéndMNaMRsUv ehIy)anelIkCakarsnñidæan 
mYyfaRsUvGacmanRbPBBItMbn;Edllatsn§wgBI Orissa nig Bihar énRbeTs\NÐa dl;]bTVIb\NÐÚcin. 
b:uEnþeTaHCay:agenHkþIsMNYrEdlsYrfa etIRsUvmanRbPBdMbUgenAyfatMbn;NamYy (Specific location) 

enAkñúgenH b¤mYyfaRsUvRtUv)aneKeFVIvb,kmμdMNalKñaenAkñúgtMbn;Edllatsn§wgenaHb¤ya:gNa k¾enAmin 
Tan;mancemøIyc,as;las;enAeLIy. 

tamkar)a:n;sμanénGñksikSaEpñkdMNaMRsUv RsUvGacmanedImkMeNItmkBITIvalTMnabCaMTwk én 
tMbn;RtUBik EdlmanGakasFatuekþAehIyesIm. GñkviTüasaRsþéndMNaMRsUvCaeRcIn)anBüayameFVIkar 
bkRsay nigelIksm μtikmμepSg²KñaGMBIRbPBéndMNaMRsUv nigtMbn;EdlRsUvmanedImkMeNIt. b:uEnþCa 
karmYyKYr[esaksþayedayGñkviTüasaRsþTaMgenaH hak;dUcCaenAEtminTan;mankarÉkPaBKñaelIbBaða 
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faetIRsUvmanRbPBecjBItMbn;NamYy[R)akdenAeLIy. eyagelIsmμtikmμEdl)anelIkeLIgfa RsUv 
GacmanRbPBecjBItMbn;TMnabCaMTwkRbkbedayGakasFatuekAþ ehIyesIm nigedayEp¥kelIniymn½y 
GMBI]b,tþimNÐl (Centre of origin) Edl)anelIkeLIgeday elakv:avILÚhV eFVI[eyIgGacsnñidæan 
)anEdrfaRsUvGacmanRbPBecjBItMbn; CuMvijbwgTwksabFmμCatiFM²natMbn;RtUBik EdlmansMeNIm 
briyakasx<s;. kñúgn½yenH nigedayeyagelIlkçx½NÐPUmisaRsþenAkñúgtMbn;Edllatsn§wgBIPaKxag 
eCIgénRbeTs\NÐa mkTl;nwgPaKxagekIténRbeTsevotNam bwgTenøsabKWCa bwgTwksabFmμCati 
FMmYyEdlmanenAkñúgPUmiPaKenH. dUecñHsMNYrEdlfaetIRsUvGacmanedImkMeNItecjBItMbn;Ek,r bwg 
TenøsabEdr b¤ya:gNaenaH KWTamTar[mankarsikSaeRcInepSgbEnßmeTotdUcCa karsikSaeTAelI 
BBYkRsUvéRB b¤RsEg (Wild rice) Edlman enAkñúgtMbn;CaedIm. b:uEnþeTaHCay:agenHkþI Walker (1961)  
nig Hill (1976) )anKaMRTkarelIkeLIgedayelak Roschevics naqaMñ 1930 Edl)ansnñidæanfaRsUv 
GacmanedImkMeNItecjBItMbn;CMuvijbwgTenøsab. karsnñidæanenHKWEp¥kCacMbg elIPaBsm,ÚrhUrehor 
énBBYkRsUvRsEg Oryza rufipogon (Oryza fatua) EdleK)ancat;TukfaCaem)a éndMNaMRsUv Oryza 

sativa L. enAkñúgtMbn;CuMvij. PaBsm,ÚrhUrehorénRbPBFnFanesenTikRsUv (Genetic diversity of 

rice plants) enH eyIgk¾GaceXIjpgEdr enARKb;RcklðkenATUTaMgRBHraCaNacRkkm<úCa TaMgkñúglkçN³ 
CaRsUvRsEg nigTaMgkñúglkçN³CaBUCvb,kmμ (Cultivated rice) (Men Sarom, 2001). eRkABI 
enHRsUvKWCadMNaMmYyd¾sMxan;enAkñúgCIvPaBrs;enArbs;RbCaBlrdæExμr edayva)anpSarP¢ab;eTAnwgvb,Fm’ 

 
rUbPaB 5-1    tMbn;RbPBéndMNaMRsUv 
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RbéBNI nigTMenomTMlab; rbs;Catisasn_eyIgtaMgEtBIGtItkald¾yUrlg;Nas;mkehIy ¬sUmGan 
CMBUkTI 1¦. dUecñHenHk¾CaPsúþutagmYybEnßmeTot GacbBa¢ak;)anGMBIlT§PaBEdlfa tMbn;CuMvijbwg 
Tenøsab GacCatMbn;mYyEdlsßitenAkñúg]b,tþimNÐl (Centre of origin) éndMNaMRsUv. b:uEnþeTaHCa 
y:agenHkþI nigeTaHCamankarbkRsayCabnþbnÞab;GMBI ]b,tþimNÐléndMNaMRsUvk¾eday k¾bBðaaenHenA 
EtCacMNucCECkminTan;dac;eRscenAeLIy.  
5>1>2- vKÁIkrN_viTüa 

tamvKÁIkrN_viTüa (Taxonomy) RsUvsßitenAkñúgRKYsar (Family) Graminea snþan (Genus) 
Oryza nigGMbUr (Species) Oryza sativa L.. enAkñúgsnþan Oryza enH manGMbUrcMnYn 23 ehIyEdl 
kñúgenHmanEtGMbUrcMnYnBIrb:ueNÑaHKW Oryza sativa L. nig Oryza glaberrima EdlRtUv)andaMduH. GMbUr 
vb,kmμTaMgBIrenH KWCaGMbUr DIbøÚGIut EdlmancMnYnRkUm:UsUm 12KU b¤ 2n = 24. edayELkkñúgGMbUr 
RsEgTaMg21/ GMbUrRsEgcMnYn 12 k¾CaDIbøÚGIutEdr b:uEnþsl;eRkABIenHKWCa etRtabøÚGIut. GMbUr Oryza 

sativa L.  b¤EdleKsÁal;müa:geTotfa RsUvGasIu (Asian rice) manRbPBenAkñúgTVIbGasuI b:uEnþGaRs½y 
edayGMbUrenHmanskþanuBlTinñpl nigmanvisalPaBbnSaMx<s;eTAnwgekSRtbrisßanepSg² naeBlbc©úb,nñ 
eRkABIbnþdaMduHenAkñúgtMbn;edImkMeNItrbs;xøÜn GMbUrRsUv Oryza sativa enHk¾)anrIksayPayeTAdl;TIVb 
GWur:ub Gaemrik GUesGanI nigTIVbGaRhVikpgEdr. pÞúyeTAvijGMbUr Oryza glaberrima b¤RsUvGaRhVik 
EdlmanedImkMeNItenATIVbGaRhViknatMbn;TMnab Niger Basin eKeXIjmandaMenAEtPaKxaglicénTVIb 
GaRhVikb:ueNÑaH. b:uEnþeTaHCadaMenATINa nigeTaHCaGMbUr Oryza sativa L.kþI Oryza glaberrima kþI 
GMbUrTaMgBIrsuT§EtCaRbPBGaharUbtßmÖd¾sMxan; nigminGacxVH)ansMrab;mnusSCati BiesssMrab;RbCaBl 
rdæRbmaN 4 ekadinak;enAelIEpndIeyIgenH. 

enAkñúgdMeNIrkarénkareFVIbsukmμ (Domestication) RsUvGasIu)anEbgEckecjCabIRbePTKW ³ 
1- Oryza sativa ssp. japonica: enHKWCaRbePTRsUvEdl)anTTYlkardaMduHenAEb:kxageCIgén 

RbeTscin kUer: nigCb:un edayvamantRmUvkarsItuNðPaBRtCak;CagRsUvBIrRbePTeTot. 
CaTUeTARsUvRbePTenHmanedImTab swøkRkas; nigRKab;xøI b:uEnþmanskþanuBlTinñplx<s;. 

2- Oryza sativa ssp. javanica: enHKWCaRbePTRsUvEdl)anTTYlkardaMduHPaKeRcInenA 
\NÐÚeNsIu. PaKeRcInvamanedImdgx<s; søwkFM ehIyRKab;FMEvg. naeBlbc©úb,nñeRkayBI 
mankarsikSay:aglMGitBIGñkviTüasaRsþmk RbePTenHk¾)anRtUvcat;eTAkñúgRbePT japonica 
Edr (Khush, 2000) b:uEnþxusEbøkBIRsUv japonica Fm μtaEdleKdaMenAtMbn;RtCak;énRbeTs 
mYycMnYnenaH eK[eQ μaHRsUvRbePT javanica enHfaRsUv japonica tMbn;ekþA (Tropical 
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japonica)vij. karbgáat;rvag japonica tMbn;ekþA nig japonica tMbn;RtCak;minmanbBaða 
eTedaykUnbgáat;enACMnan; F1minmannibölPaB (Sterility) eLIy. 

3- Oryza sativa ssp. indica: enHKWCaRbePTRsUvEdl)anTTYlkardaMduHenABaseBjBiPB 
elak ehIyk¾CaRbePTEdlmanenAkñúgRbeTskm<úCapgEdr. RsUvRbePTenHmanedImdg 
Rsav kMBs;BITabmFümeTAx<s; søwkEvgtUcesþIg ÉRKab;CaFm μtamanBIRbEvgmFümeTAtUc 
RTEvg. 

naeBlbc©úb,nñtamkareFVIviPaKeday GIusUEsm (Isozymic analysis) RsUvGasIu (Asian rice) 

)anRtUvEbgEckCa 6 Rkum. kñúgkareRbobeFobcMNat;fñak;enHeTAnwgcMNat;fñak;xagelItamlkçN³ 
rUbsaRsþeyIgeXIjfa RkumTI I KWCaRbePT indica ÉRkumTI VI KWCa japonica. b:uEnþenAkñúgRkumTI VI 
enHk¾manrYmbBa©ÚlTaMgRsUv b‘UlU (Bulu) nighÁn;DIl (gundil) Edlknøgmk)ancat;eTAkñúgRbePT 
javanica pgEdr. RkumTI II, III, IV nigRkumTI V Gaccat;faCaRsUv indica TaMgGs;. RsUvEdlenAkñúg 
RkumTI II KWCaRsUvEdlmanGayukalxøINas; (Very early varieties) ehIyeKeXIjmanEtenAelIRsUv 
EdleKsÁal;fa RsUvGUs (Aus rice) mkBIRbeTsbg;køaEds. RsUvEdlenAkñúg RkumTI III nigRkumTI IV 
KWCaRsUveLIgTwk ÉRkumTI V KWCaRsUvRkGUbEdlmkBIRbeTs\NÐa )a:KIsßan bg;køaEds nigPUma. 
edayELkRsUvRkGUbEx μr éf nigevotNamKWsßitenAkñúgRkumTI I vijeT. 
5>1>3- bsukmμ 

bsukmμ (Domestication) KWCakarbnSaMrukçCatiéRBeTAnwgbrisßanEdlerobcMedaymnusS nig 
tamtMrUvkarrbs;mnusS . dUecñH tamniymn½yenH dMNaMGVIk¾edayEdlkMBugdaMenAéf¶enH KWCarukçCatiéRBna 
eBlNamYyknøgmk b:uEnþedayGMeBIénbsukmμEdl)anGnuvtþedaymnusSsMrab;bMeBjtamtMrUvkarrbs; 
xøÜn rukçCatiTaMgenaH)ankøayeTACadMNaMRsukEdlmanlkçN³sm,tþil¥CagrukçCatiéRBEdlCaem)a. eRkABI 
kareFVIbsukmμeTAelIdMNaMEdlbMeBjtMrUvkarEpñkcMNIGahar mnusSk¾)aneFVIbsukmμpgEdrcMeBaHrukçCati 
éRBEdlCatMrUvkarepSgeTotdUcCarukçCatisMrab;eFVIfñaM (Medicinal plants) nigrukçCatilMG (Ornamental 

plants).l. 
eRkam\T§iBlénkareFVIbsukmμ nigtamry³karbnSaM (Adaptation) eTAnwgbrisßanf μ I²bsurukçCati 

(Domesticated plant) )anTTYlrgnUvbMErbMrYlya:geRcIneTAelIBn§úsaRsþ (Genetic) rbs;xøÜn nig 
RBmCamYyKñaenaHEdreTAelI rukçlkçN³ (Plant characters) sMxan;²mYycMnYn EdlmanTMnak;TMngeday 
Rtg;eTAnwgvb,kmμéndMNaM. GMeBIénbrivtþkm μ (Mutation) edayFm μCati/ karbgáat; (Hybridization) 

edayFmμCati b¤edaymnusS nigedaykareRCIserIs (Selection) CaRbcaMBImnusS)anCMruj[bsurukçCati 
TTYlnUvkarERbRbYlya:gxøaMgxusBIrukçCatiéRB (Wild ancestor) EdlCabuBVbursrbs;xøÜn. karERbRbYl 
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enHCaFm μtaKWmanlkçN³viC¢man Etk¾GacCaGviC¢manpgEdr. eRkam\T§iBlénbsukm μ lkçN³Edl 
TTYlrgnUvkarERbRbYlxøaMgman ³ 

k- dMeNIrkarecjpáa (Flowering) - GaRs½yedayPaBsuT§EdlmanenAkñúgRbCakr énBUC 
RsUvEdl)aneFVIbsukm μKWCaPaBcaM)ac; karecjpáaenAkñúgRbCakrenaHeRcInmanPaBsmkal 
b¤RsuHKña (Synchronizing). bu:EnþcMeBaHrukçCatiéRB dUcCaRsEg EdlcaM)ac;RtUvman 
RbCakrEdlmanPaBeGetr:UEsnx<s; gayRsYl kñúgkarbnSaMeTAnwglkçx½NÐminGMeNay 
plepSg²enaH karecjpáamuneRkay b¤bNþak;Kña KWEtg)anRbTHeXIjCaFm μta. 

x- lMGgkmμ (Pollination) - edIm,IbnSaMeTAnwgbrisßanrs;enA EdlCaTUeTAmanlkçN³min 
GMeNaypl b¤minsmRbkbenaH RbCakrEdlmanPaBeGetr:UEsnx<s; KWCaRbkarcaM)ac; 
sRmab;bnþBUCBgSenAkñúgrukçCatiéRB b¤RsEg. dUecñHenHGacCaktþamYyEdleFVI[ enAkñúg 
RbCakrRsEg mankarbgáat;qøg (Out-crossing) x<s;CagenAkñúgRbCakréndMNaMRsUv 
b¤vb,rukçCatiepSgeTot EdlkarrkSa[RbCakrmansuT§ix<s;KWCatRmUvkarcaM)ac;sRmab; 
TIpSar k¾dUcCakñúgkarsRmYl dl;kargardaMduHepSg²pgEdr.  

K- PaBruHénRKab; (Seed shattering)- karRCuHRKab;tamlkçN³FmμCati edaykare)akbk; 
énedIm EdlbNþalBIxül; b¤BIkarb:HTgÁicepSg² KWCalkçN³caM)ac;mYy rbs;rukçCatiéRB 
k¾dUcCaRsEgEdr eRBaHfatamry³ynþkarenH RKab;BUC)anxÞatq¶ayBIedImem nigGacman 
lT§PaBrIksayPayduHdal)an enAkEnøgEdlmanlkç½NÐl¥smRsbsRmab;karduHlUt 
las;rbs;xøÜn. b:uEnþpÞúyeTAvijedaymanGnþraKmn_BImnusSenAkñúgkareFVIvb,km μ k¾dUcCa 
kñúgkarBRgIkTIdaMduHEdrenaH PaBgayruHénRKab;enHminRtwmEtElgCakarcaM)ac;sRmab; 
BUCbsukmμeT EtKWCalkçN³minl¥eTAeToteRBaHvaeFVI[mankar)at;bg;Tinñply:ageRcIn. 

X- TMhMRKab; - cMeBaHdMNaMRsUv TMhMRKab;KWGaRs½yeTAnwgeKalbMNgénkmμ viFIrukçCeRmIs 
viTüa dUcCaenARbeTsxøHRsUvRKab;l¥it²tUc²mantMél bu:EnþenARbeTsxøHeTot RKab;FM² 
KWCatMrUvkareTAvij. mü:agvijeTotRKab;RsUveBjENnl¥ KWCalkçN³ sMxan;sRmab;BUC 
bsukmμ EdlRbkarTaMgGs;enHKWxusEbøkBIRsEgEdlCaem)a EdlCaTUeTAmanTMhMRKab; 
ERbRbYl nigPaKeRcInes<ótmineBjENn. 

g- dMeNkPaBénRKab; (Seed dormancy) - CaTUeTAedIm,IrkSaBUCBgSrbs;xøÜn dMeNkPaB 
RKab;énBBYkRsEgGacmanry³eBlrab;Ex b¤dl;mYyqñaMGaRs½yeTAtam lkçx½NÐbrisßan 
Edlvars;enA. kñúglkçx½NÐéntMbn;RtUBik EdlmanrdUvvsSa nigrdUvR)aMgEckdac;BIKñaenaH 
ry³eBldMeNkPaBEvgenH GaceFVI[RKab;RsEgduHcMeBlEdlbrisßanEdlvars;enA 
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manTwkePøógbribUrN_ EdlenHKWCalkçx½NÐsmRbkbsRmab;karduHlUtlas; nigGac 
bB©ab;nUvvdþCIvitrbs;va)aneBjelj. b:uEnþcMeBaHBUCvb,kmμvij edIm,IbMeBjtMrUvkardaMduH 
Tan;eBlevla nig)aneRcIndgkñúgmYyqñaM dMeNkPaBénRKab;)anRtUvkat;bnßy b¤kñúgkrNI 
xøHGac)at;Gs;TaMgRsugEtmþg BiesssRmab;BUCRsUvEdlmanGayukalxøI. 

c- evTrsPaBnwgry³BnøW  (Photoperiod Sensitivity) b¤PaBRbkan;rdUv- EdlehAfa 
evTrsPaBnwgry³BnøW b¤PaBRbkan;rdUv KWCakareqøIytbrbs;rukçCati eTAnwgbERmbRmYl 
énRbEvgéf¶ b¤ry³eBlénBnøWrbs;RBHGaTitü cab;BIeBlrHenAB§d¾eCIgemXnaTisbUBa 
rhUtdl;eBlGsþgÁtlic)at;eTAvijkñúgeCIgemXÉTisbs©wm ¬Men Sarom, 1996¦. BUC 
RsUvEdleBlevlaecjpáarbs;vakMNt;edayRbEvgéf¶enH ehAfaCaBUCEdlmanevTrs 
PaBnwgry³BnWø (Photoperiod sensitive variety) pÞúyeTAvijRkumRsUvEdleBlevlaén 
karecjpáamin)ankMNt;edayry³eBlénBnøWéf¶enaH ehAfaGevTrsPaBnwgry³BnøW 
(Photoperiod insensitive variety). evTrsPaBénBUCRsUvepSg²eTAnwgry³BnøWmankar 
ERbRbYlBIxøaMgeTAexSay. dUcKñanwgdMeNkPaBénRKab; nigGaRs½yeTAtamlkçx½NÐbrisßan 
Edlvars;enA RsEgGacmanevTrsPaBnwgry³BnøWxøaMg b¤exSay. TaMgenHKWCaynþkarmYy 
rbs;rukçCatikñúgkareFVIniy½tkmμ (Regulate) edIm,I[karecjpáarbs;xøÜn cMeBlEdlbrisßan 
Edlvars;enAmanlkçxN½ÐsmRsb Fana[RKab;EdlrIkcMerIneRkayBIkareFVIBhuBlkmμ 
(Fertilization) rYcGacnwgGPivDÆ niglUtlas;)aneBjeljl¥ sRmab;bnþBUCBgS 
rbs;xøÜneTAéf¶muxeTot)an. xusBIBBYkRsEgEdlCaem)a BUCRsUvvb,km μ bc©úb,nñman 
evTrsPaBexSay b¤GevTrsEtmþg. 

q- srIragÁkarBar (Protected traits) - srIragÁ b¤EpñkxøHénrukçCatidUcCa bnøa eram EdlFøab; 
mantYnaTIkarBarrukçCatiBIP½ynþraynana )anRtUv)at;bg;.l. CaTUeTABBYkRsEgman 
knÞúyEvg² EdlGacbgáCa]bsKÁdl;stVbkSI BiessBBYkstVcabkñúgkarcuHsuIbMpøaj. 
b:uEnþknÞúyEvg²enH minCakarcUlcitþénmnusSeLIyedayvaeFVI[mankarBi)akkñúgkarRcUt 
kat; kardwkCBa¢Ún nigkúñgkare)akEbn. dUecñHtamry³bsukmμ mnusS)ansRmaMgeRCIserIs 
ykEtRbePTRsUvEdlKμanknÞúyb:ueNÑaH. 

C- yfabrisßan (Specific environments)- cMeBaHrukçCatiéRB EdlkñúgenHrYmmanTaMgBBYk 
RsEgpg EtgduH nigbnSaMenAkñúgbrisßankMNt;NamYyrbs;xøÜn ]TahrN_ tMbn;x<g;rab 
tMbn;éRB tMbn;EdlmanTwkeRCA² b¤enAEk,²PUmi.l. ehIykRmnwgeXIjduH b¤kRmnwgCYb 
RbTH enAtMbn;epSgxusb¤eRkABItMbn;edImkMeNItrbs;xøÜnenHNas;. pÞúyeTAvij tamry³ 
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bsukmμ nigGaRs½yedaymankm μviFIrukçCeRmIsviTüa BUCbsukm μPaKeRcInGacnwgdaMenA 
kEnøgNak¾)an. 

Q-sarFatuGaharUbtßmÖ (Nutrition quality) - enAkñúgdMeNIrkarbsukm μ mnusS)anBüayam 
eRCIserIssRmitsRmaMgykEtrukçCatiNaEdlpþl;plx<s; nigmanKuNPaBRsbtamtRmUv 
karrbs;xøÜn. mnusSk¾)anBüayampgEdr kñúgkareFIVbsidækmμ[plitplrukçCati sRmab; 
briePaKdUcCaRKab;Ggár b¤EpøeQImanrsCatiq¶aj;Bisa nigsm,ÚreTAedaysarFatu 
GaharUbtßmÖcaM)ac;TaMgLay EdlCaFm μtasarFatuTaMgenaHGacmantictYc b¤KμanenAkñúgBUC 
éRBCaem)a. l. 

edaykareRCIserIsrbs;ksikr b¤edaykarbgáat;epSg² EdlmnusS)aneFVIedayectnakþIb¤eday 
GectnakþI b¤edayGMeBIénbrivtþkmμepSg² EdlekItmanenAkñúgFmμCati b¤edaymnusSCaGñkbegáIt 
)anelcecjCabnþbnÞab;nUvBUCf μ I²CaeRcInminFøab;manenAkñugFmμCati. dUecñHtamry³bsukm μ lkçN³éRB 
TaMgb:unμanEdlBUCé®BFøab;man)anRtUvbM)at; ehIyBUCEdlmanlkçN³Ebøk²eTAtamtRmUvkarrbs;mnusS 
)anRtUvGPivDÆ. dUceyIg)andwgrYcmkehIyfa muneBlEdlmnusS)aneFVIbsukmμeTAelIRbePTrukçCati 
tamtRmUvkarrbs;xøÜn rukçCatiéRBtaMgenaH)anrs;enA nigsRmbxøÜn)anya:gRbesIreTAnwgbrisßan 
EdlxøÜnrs;enA. manRTwsþICaeRcInEdl)anbgðajBIeCaKC½yénBBYkrukçCatiéRBenAkñúgkarsRmbxøÚnedIm,I 
karBarmin[GMbUrrbs;xøÜn)at;bg;edayPaBmhnþrayénFmμCati. enAkñúgenHkareFVI[maneGetr:UEsnPaB 
enAkñúgrukçRbCakréRBTaMgLay (Heterogeneity  of plant populations) KWCaynþkarmYyd¾skþ×siT§rbs; 
FmμCatikñúgkarkarBarBUCrukçCatienAelIelakeyIgenH.  tamRTwsþIenHkarbegáIt[manlkçN³eGetr:UEsn 
enAkñúgRbCakrmYyGaceFIV[RbCakrenaHTb;Tl;nwgkar)at;bg;edayGMeBIénktþaminGMeNayplepSg²én
FmμCati ehIyEdlRbkarenHGacseRmc)anedaysarkarmanbMErbMrYlBn§ú (Genetic diversity) enAkñúg 
RbCakrenaH. enHKWmann½yfa eTaHbICamanPaBdUcKñaelIlkçN³mYycMnYnFMk¾eday k¾ral;Éktþ³enAkñúg 
RbCakr manbNþúMesNUTIb (Genotype) xus²KñaenAelIlkçN³mYycMnYnepSgeTot. eBlEdlbMErbMrYl 
Bn§úenHkan;EtxøaMg karbnSaMrbs;RbCakrenaHk¾kan;EtFMEdr. ]TahrN_RbCakrénRsUvRsEg nigBUC 
RsUvRbéBNITaMgGs;edayrYmTaMgBUCRsUvRbéBNIExμreyIgpg KWmanlkçN³CaRbCakrénÉktþ³Edlman 
esNUTIbxus²Kña. dUecñHkar)at;bg;nUvlkçN³éRBxøH²tamry³kareFVIbsukmμ dUcCakareFVIbnSúT§kmμBUC 
b¤kareFVI[BUCmanPaBGUm:UEsndac;xat KWCaRbkareRKaHfñak;mYyEdlGaceFVI[BUCenaHQaneTArkkar 
)at;bg;kñúgkal³eTs³EdlmaneRKaHmhnþrayFm μCatiekIteLIg. naeBlbc©úb,nñ edIm,IkarBarehtukar 
Cabc©½yGaRkk;enH enAkñúgkEnøgxøH eK)anGnuvtþn_karlayBUCRsUvBIrb¤bIBUCEdlGacmanesNUTIb 
(Genotype) xusKñaEtman epNUTIb (Phenotype) Rbhak;RbEhlKñamunnwgykeTAdaM. kñúgkrNIEdl 
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TIpSarTamTar[manPaBsuT§dac;xatenaH karGnuvtþn_xagelIR)akdCaminGaceFVI)aneLIyb:uEnþeTaHCa 
y:agenHkþI CaGnusasn_KWminRtUvdaMBUCEtmYyenAkñúgtMbn;NamYyeLIy. 

CaFm μtaRBwtþikarbIKW bsukm μ GriyFm’ nigksikm μ KWmanTMnak;TMngKñay:agCitdit. enAkñúgn½yenH 
tMbn;Edl)aneFVIbsukmμelIrukçCatiepSg²hak;pSarP¢ab;eTAnwgtMbn;GriyFm’FM²enAkñúgBiPBelakpgEdr. 
edayELkcMeBaHdMNaMRsUv bsukmμGaccab;epþImenARbmaN 9000 qñaMknøgmk (Khush, 2000) enAkñúg 
tMbn;epSg²Kañ b:uEnþnaeBlRbhak;RbEhlKña. tamkarsnñidæan tMbn;TaMgenaHGaclatsn§wgBIEb:kxag 
eCIgRbeTs\NÐa RbeTsPUma RbeTséf RbeTskm<úCa RbeTsLav evotNam nigEpñkxagt,ÚgRbeTs 
cin. kMNaybuerRbvtþi)anrkeXIjnUvsMNakRKab;RsUvenAkñúgfU naextþnKrraCsIma EdlCaextþburaN 
rbs;Ex μr ¬bc©úb,nñenAkñúgRbeTséfLgÁ¦ naRbmaN 4000qñaMmunRKwsþskraC k¾CaskçIPaBbgðajBIkar 
eFVIbsukmμéndMNaMRsUv enAkñúgPUmiPaKGasIuGaeKñy_taMgBIyUrlg;Nas;mkehIy.  b:uEnþCakarmYyKYr[ 
cab;GarmμN_bMput eRBaHebItamry³karBinitüemIlelIEpnTIénkare)aHTItaMgrbs;RbCaCnedIm eyIgGac 
eXIjnUvTMnak;TMngy:agKYr[cab;Garm μN_mYyrvagExSlatsn§wgéntMbn;EdldMNaMRsUv)aneFIVbsukmμ nig 
ExSlatsn§wgéntMbn;taMgTIlMenArbs;CnCatiExμrmnnasm½ybuerRbvtþi ¬eRbmDI/ 1970¦. dUecñHfaetIKW 
CaCnCatiEx μrmnb¤GIV Edl)aneFVIbsukm μdMNaMRsUvnaRbmaN 9000 qñaMmunTaMgenARbeTs\NÐa RbeTs 
PUma RbeTséf RbeTskm<úCa RbeTsLav nigevotNamenaH?. 

 enAkñugkarEbgEck]b,tþimNÐl (Centre of origin) éndMNaMepSg² Edlelakv:avILÚhV 
(Nikolai Ivanovich Vavilov) )ane)aHBum<pSayenAkñúgqñaM 1951 eRkayBIqøgkat;karsikSa 
y:agm:t;ct; Gs;ry³eBlRbmaN 20 qñaM eTAelIsMNakrukçCatiy:ageRcInEdl)anRbmUlBIRKb;TisTI 
kñúgBiPBelak elak v:avILÚhV )ansMercEbgEck]b,tþimNÐléndMNaM cMnYn 8 KW³ 

k- ]b,tþimNÐl cin (Chinese Centre) 

enAkñúg]b,tþimNÐlenHmanrYmbBa©ÚltMbn;enAkñúgPUmiPaKxaglic nigkNþalénRbeTscin. 
dMNaMsMxan;²EdlmanRbPBecjBI]b,tþimNÐlenHman sENþkesog éqfav KUeln .l. 

x-  ]b,tþimNÐl \NÐa (Hindustan Centre) 

enHKWCa]b,tþimNÐld¾FM EdlenAkñúg]b,tþimNÐlenHmanGnu]b,tþimNÐltUc²mYycMnYnEfm 
eTot. enAkñúg]b,tþimNÐlenHrYmbBa©ÚltMbn;enAkñúgRbeTs\NÐaPaKeRcIn nig RbeTs PUma. 
RbeTskm<úCa nigRbeTsepSgeTotenAkñúgtMbn;GasIuGaeKñy_k¾sißtenAkñúg]b,tþimNÐlenH 
EdrEtedayELkKWenAkñúgGnu]b,tþimNÐl\NÐÚeNsIu (Indonesian Sub-Centre). PUmiPaK 
xaglic nigkNþalénRbeTscin. dMNaMsMxan;²EdlmanRbPBecjBI]b,tþimNÐlenHman 
RsUv eck GMeBA sENþkesog eRmc sVay.l. 
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K- ]b,tþimNÐl GasuIkNþal (Central Asian Centre) 

enAkñúg]b,tþimNÐlenHmanrdæmYycMnYnEdlsßitenAEb:kxageCIgénRbeTs\NÐadUcCa kaesμor 
nigbBa©ab (Punjab) nigRbeTsmYycMnYn enAkñúgPUmiPaKxagt,ÚgdUcCa bg;køaeds ):aKIsßan 
nigmYycMENkFMénshBn½§rusSI. rukçCatiEdlGacmanRbPBmkBI]b,tþimNÐl GasuIkNþal 
enHKWman RsUvsaLI/ sENþk/ l¶/ ¬bEnøés<¦ nig GacEpøe):am.  

X- ]b,tþimNÐl GasuIxaglic (Near East or Western Asian Centre) 

]b,tþimNÐlGasuIxaglicenH manrYmbBa©ÚlRbeTsmYycMnYndUcCa GuIra:k; GIurg; TYrKI  
GIuRsaEGl.l.  rukçCatiEdlmanedImkMeNItenAkñúg]b,tþimNÐlGasuIxaglicenHman 
TMBaMg)ayCUr )alI (Barley).l. 

g- ]b,tþimNÐl em:DIetr:aeN (Mediterranean Centre) 

Ca]b,tþimNÐlEdlsißtenAtMbn;CuMvijsmuTÞem:DIetr:aeN ehIyCaRbPBénrukçCatisMxan;² 
mYycMnYndUcCa és<ekaþb sENþk páaés< .l. 

c- ]b,tþimNÐl Gab‘ÍsuInI (Abyssinian Centre) 

manRbeTs eGtüÚBI nigeGrIteRtEdlsßitenAkñúgRkumenH. ]b,tþimNÐl Gab‘ÍsuInI enHGacCa 
RbPBén kaehV nigl¶.l. 

q- ]b,tþimNÐl GaemrikkNþal (Central American Centre) 

]b,tþimNÐlenHmanRbeTsmiksIukU nigRbeTsCitxagmYycMnYn ehIyCaRbPBén eBat/ 
emÞs nigelA<.l. 

C- ]b,tþimNÐl Gaemrikxagt,Úg (South American Centre) 

enAkñúg]b,tþimNÐlenHmanrYmbBa©ÚlRbeTseb:rU eGkVaTr nigekaHCitxagmYycMnYnepSg 
eTot. BUCrukçCatiEdlGacmanRbPBenAkñúg]b,tþimNÐlenHmaneb:ge)a:H fñaMCk; nigdMLÚg. 
 

GaRs½yedaydMeNIrkarbsukmμ BUCdMNaMTaMgLayrYmTaMgdMNaMRsUvpg)anRtUvbMEbkecjBIkar 
BwgBak;GaRs½yTaMgRsugeTAnwgFmμCati mkCadMNaMEdlRtUvTTYlnUvkarRKb;RKg nigEfTaMBImnusSvij . 
eTaHbICamankarxatbg;xøH²enAelIBn§úsMxan;²mYycMnYnk¾eday k¾dMNaMTaMgenH)anpþl;plRbeyaCn_ya:g 
FMeFgdl;karrs;enArbs;mnusS dl;kic©karGPivDÆn_enAkñúgsgÁm nigmYycMENkFMsMrab;karksag nig 
karBarRbeTsCati. 
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5>1>4- PaBsayPayénRsUv 
enAkñúgRBHraCaNacRkkm<úCadMNaMRsUv)anlatsn§wgBItMbn;x<g;rab b¤tMbn;CMralPñM b¤tMbn;Edl 

Ka μndk;Twk rhUtdl;tMbn;EdlmanCMerATwkrhUtdl; 4-5 Em:Rt. b:uEnþCaTUeTARsUvRtUv)andaMduHenAkñúg 
tMbn;TMnabkNþalEk,rbwgTenøsabkñúgextþkMBg;qñaMg eBaFisat; )at;tMbg bnÞaymanC½y  esomrab nig 
kMBg;FM enAtambeNþaydgTenøemKgÁ nigTenø)asak; kñúgextþ sÞwgERtg RkecH kMBg;cam kNþal éRBEvg 
sVayerog taEkv nigkMBg;s<W enAtamtMbn;Ek,rmat;smuRTkúñgextþkMBt ekaHkug nigRkugRBHsIhnu nigenA 
tMbn;x<g;rabnaPaK]tþr nig|sanénépÞRbeTs kñugextþ]tþrmanC½y RBHvihar rtnKIrI nigmNÐlKIrIpgEdr 
(rUbPaB 5-2). GaRs½yedayRbeTskm<úCa sMbUreTAedayRbPBbMErbMrYl Bn§úéndMNaMRsUv (Rich of 

Genetic diversity) enHehIy eTIbRsUvmanlT§PaBx<s;kñúgkarbnSaM (High adaptability potential) 

eTAnwgRbBn§½brisßanepSg²EdlmankarxusKañxøaMgelIrbbTwkCMnn; ktþaGakasFatu dI stVl¥itcéRg CMgW 
nigcMNg;cMNUlcitþrbs;RbCaksikrenAtammUldæan nigtMbn;xus²Kña. edaymUlehtuenHRbBn§½ekSRt 
brisßanéndMNaMRsUv)anRtUvEbgEckCa RbBn§½ekSRtbrisßanRsUvEdldaMedayeRbIRbBn½§eRsacRsB 
(Irrigated rice environments) RbBn§½ekSRtbrisßanRsUvEdldaMedayBwgEp¥kTaMgRsugnwgrbbTwkePøóg 
enAtMbn;TMnab (Rainfed lowland rice environments) RbBn§½ekSRtbrisßanRsUvEdldaMedayBwgEp¥k 
TaMgRsugnwgrbbTwkePøógenAtMbn;PñM b¤tMbn;x<g;rab (Rainfed upland rice environments) 

nigRbBn§½ekSRtbrisßanRsUv EdldaMenAkñúgtMbn;EdlmanTwkeRCA² (Deep water/floating rice 

 
rUbPaB 5-2  tMbn;vb,kmμdMNaMRsUvenAkm<úCa 
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environments) (rUbPaB 5-3) (Javier, 1997; Javier et al., 1999; Men Sarom, 2001, Men Sarom 

et al., 2001). 

BUCRsUvRbéBNICaeRcIn )anRtUveFVIkardaMduHrab;sibCMnan;edayksikrExμr ehIyEdlkñúgcMeNam 
enaH BUCmYycMnYnFM)ancUlrYmcMENky:agsMxan;enAkñúgkarGPivDÆn_RbeTsCati. ]TahrN¾ BUCsUm:alI 
Rkckcab páaxJI nagmij samlav páamøis Rkya nags ek¶akBg; .l. Edl)anTTYlkardaMduHya:geBj 
niymBIRbCaksikrExμr TaMgenAkñúgTsvtSTI 50-60 k¾dUcCanaeBlbc©úb,nñ ehIyk¾Føab;CaBUCnaMmuxsMrab; 
eFVIkarnaMecjpgEdr (Men Sarom, 2001; Chiew, 2002). EdlenHk¾Cakarbgðaj[eXIjnUvPaB 
QøasévénksikrExμrEdl)anbegáIt rkSa nigbnSl;Tukdl;kUnecACMnan;eRkaynUvBUCRsUvl¥²CaeRcIn 
ehIyEdlbc©úb,nñBUCTaMgenHkMBugTTYlkardaMduHenABaseBjépÞRbeTs nigk¾kMBugcUlrYmcMENkya:g 
BiessenAkñúgkarGPivDÆn_RbeTsCati nigkñúgkarkat;bnßyPaBRkIRkenATUTaMgRbeTs. b:uEnþk¾CakarmYy 
KYr[esaksþaypgEdr edayBUCmYycMnYnFM)anRtUvvinas)at;bg;enAkñúgTsvtSqñaM 1970 dl; 1979 
edaysarsRgÁam nigrbbRbl½yBUCsasn_. dUecñHedIm,IrkSanUvekrþ×dMENld¾mantMélenHCabnþeTAeTot 
nigeTaHbICamanPaBrGak;rGYlxøH²kþI enAkñúgcenøaHBIqñaM 1973 dl; qñaM1990 nigCa Biesscab;taMgBI 
qñaM1990mk BUCRsUvRbéBNIkm<úCa CaeRcInBan;BUC )anRtUvRbmUl BIRKb;extþRkugTaMgGs;kñúgRBHraCa 
NacRkedayGñkviTüasaRsþkm<úCa nigGnþrCati ehIyRtUv)anGPirkSTukenAkñúgFnaKarBn§ú (Gene 

Bank)énviTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa nigmYycMENkeTotenAkñúgFnaKarBn§ú énviTüasßan 
RsavRCavGnþrCatidMNaMRsUv (International Rice Research Institute) EdlmanmUldæanenA RbeTs 
hVIlIBIn (Sahai et al., 1992a & b, Javier et al., 1999). tamry³kareFVIsmUhkmμCIvkr (Germplasm 

collection) enHBUCRsUvRbéBNICit 4000 BUC)anRtUvRbmUlBIRKb;extþRkugkñúgRbeTs ehIyRtUv)an 

rUbPaB 5-3  RbBn§½ekSRtbrisßandMNaMRsUvenAkm<úCa 
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vaytémøelIRKb;lkçN³TaMgGs; ¬52lkçN³¦ rYmTaMglkçN³rUb lkçN³ekSRtviT niglkçN³srIr³ 
ehIy)anrkSaTuk ya:gKt;mt; nigeRkamkarRtYtBinitüCaRbcaM BIGñkbec©keTsrbs;viTüasßanRsavRCav 
ksikm μkm<úCa. CakarmYyKYr[manemaTnbMput eRkayBIkarvaytémøtamlkçN³epSg²mk BUCRsUv 
RbéBNIkm<úCa cMnYnRbmaNCit 10PaKry)anRtUvvaytémøfaCa BUCRsUvRkGUb (Men Sarom, 2001) 

(tarag 5-1). dUecñHenHk¾CaPsþútagmYybEnßmeTotEdlfa RbeTskm<úCa Føab;manRbvtþisaRsþyUrlg; 
mkehIykúñgkardaMduH nigeRbIR)as;BUCRsUvRkGUbdUcmanenAkñúgerOgniTan nigdMNalt²Kñamk. eRkABI 
BUCRsUvRkGUbtamry³ karvaytémøenH eyIgGaceXIjfaBUCmYycMENkFM KWCaBUCRsUvxSay nigsl; 
BIenH KWCaBUCRsUvdMeNIb. bc©úb,nñBUCRsUvfμI²sMrab;brisßandaMduHepSg²CaeRcIn )anRtUvGPivDÆ 
nigGnusasn_eday viTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa nigkMBugEtTTYlnUvkareBjniym 
y:agxøaMgBIRbCaksikr. kñúgcMeNamenaH BUCRsUvRkGUbmYycMnYndUcCa páarMdYl páarMcg; páarMeck nig 
EsnBiedar Edl)anrMedaH (Release) ehIyRtUv)anGnusasn_CUnRbCaksikr )annigkMBugEtRCatcUl 
kñúgTIpSarCatinigGnþrCatipgEdr (tarag 5-2). 
5>1>4>1- karRbmUl 

naeBlbc©úb,nñ BUCRsUvRbéBNICaeRcInkMBugEtRbQmmuxQaneTArkkar)at;bg;CaGlC¢I eday 
ktþaepSg²CaeRcInrYmman ³ 

k- mUlehtusRgÁam PaBGsnþisuxkñúgPUmisaßn )aneFIV[ksikre)aHbg;ecalPUmikr 
pÞHsEm,g nigdIERscMkarrbs;xøÜneTAtaMgTIlMenA enAkEnøgEdlmansuvtßiPaBvij. 
tamry³kare)aHbg;ecalTIkEnøgRbéBNIenH BUCEdlFaøb;)aneFVIkardaMduHknøgmk 
k¾)anRtUve)aHbg; nig)at;bg;Edr. 

x- eRKaHmhnþrayFmμCatiepSg²man PaBraMgs¶Üt nigTWkCMnn; 
K- karrIkraldal nigkMeNInénRbCaCn CamYynigkarBRgIkPUmidaæn TIRkug eday 

GKarrdæ)al salaeron mnÞIreBTü pøÚvfñl; nigkardæansMNg;eragcRknana. 
X-  sßanPaB nigtRmUvkarTIpSar EdlepþatCasMxan;eTAelIKuNPaB nigsßirPaBpÁt;pÁg; 
g- karrIkceRmInénbec©kviTüaviTüasaRsþ nigkareFVIeKalneya)ayksi]sSahUbnIy- 

km μ EdlepþatCasMxan;eTAelIkarbegáInplitPaBksikm μ 
c- kareFVIynþÚbnIykmμ μenAkñúgplitkmμksikmμedaykgVHxatkmøaMgBlkmμ .l. 
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tarag 5-1³ BUCRsUvRbéBNIkm<úCaEdlRtUv)anvaytémøCaRsUvRkGUb (Men Sarom, 2001)  
l>r elxbBa¢ik1 eQμaHBUC RbPB l>r elxbBa¢ik1 eQμaHBUC RbPB 

1 1363 G®gág kMBg;FM 121 3321 páaxIJ t,gX μM ú> kMBg;cam 
2 1778 GnSFM ERsGMbil>  ekaHkug 122 3324 páasøa t,ÚgXμ Mú> kMBg;cam  
3 2821 G®gág ERBkRbsb;> RkecH 123 2764 pnéf qøÚg> RkecH  
4 1772 GBa©Úl kMBt>   kMBt 124 2684 RbTal RkecH> RkecH  
5 2749 Gt;eQμaH qøÚg>   RkecH 125 2801 ric ERBkRbsb;> RkecH  
6 2998 Gt;eQμaH EkvsIma>    mNÐlKIrI 126 2824 ric ERBkRbsb;> RkecH  
7 2999 Gt;eQμaH EkvsIma>    mNÐlKIrI 127 2875 ric sMbUr> RkecH  
8 3000 Gt;eQμaH EkvsIma>    mNÐlKIrI 128 3143 saKuN ekaHEjk> mNÐlKIrI  
9 3003 Gt;eQμaH EkvsIma>    mNÐlKIrI 129 2700 sMbukGRgág  RkecH> RkecH  
10 3004 Gt;eQ μaH EkvsIma>    mNÐlKIrI 130 2701 sMbukGRgág RkecH> RkecH  
11 3005 Gt;eQ μaH EkvsIma>    mNÐlKIrI 131 1968 sMbukGRgág kMBt> kMBt  
12 3020 Gt;eQμaH EkvsIma>    mNÐlKIrI 132 2715 sMbukGRgág RkecH> RkecH  
13 3039 Gt;eQ μaH EkvsIma>    mNÐlKIrI 133 2756 sMbukGRgág qøÜg> RkecH  
14 3110 Gt;eQμaH GUr raMg>      mNÐlKIrI 134 2795 sMbukGRgág ERBkRbsb;> RkecH  
15 3148 Gt;eQ μaH ekaHEjk>   mNÐlKIrI 135 2846 sMbukGRgág sMbUr> RkecH  
16 3152 Gt;eQ μaH ekaHEjk>   mNÐlKIrI 136 2868 sMbukGRgág sMbUr> RkecH  
17 3157 Gt;eQ μaH ekaHEjk>   mNÐlKIrI 137 2896 sMbukGRgág sñÜl> RkecH  
18 3392 Gt;eQμaH RkecH>   RkecH 138 3171 sMbukGRgág ekaHEjk> mNÐlKIrI  
19 3387 Gas‘an RkLaj;>   esomrab 139 3285 sMbukGRgág t,ÚgX μ Mú> kMBg;cam  
20 2696 bgÁÜy RkecH>   RkecH 140 3150 sF¶n; ekaHEjk> mNÐlKIrI  
21 2720 bgÁÜy RkecH>   RkecH 141 1771 sumalIRkGUb rtnmNÐl> )at;dMbg  
22 2727 bgÁÜy RkecH>   RkecH 142 2506 RsUvbgáÜy faLabrivtþ sÞwgERtg  
23 2854 bgÁÜy sMbUr>     RkecH 143 2570 RsUvbIKYr esombUk> sÞwgERtg  
24 2857 bgÁÜy sMbUr>     RkecH 144 1993 RsUvqag rtnmNÐl> )at;dMbg  
25 2865 bgÁÜy sMbUr>     RkecH 145 2858 RsUvcUlBMusÁal;eQμaH sMbUr> RkecH  
26 3401 bgÁÜy RkecH>   RkecH 146 3430 RsUvdMdan GNþÚgmas> rtnKIrI 
27 2853 bgÁÜy F¶n; sMbUr>     RkecH 147 2960 dMeNIbbRB©aas;xül; mNÐlKIrI 
28 2702 cMerInpl RkecH>   RkecH 148 2742 RsUvEjg  qøÜg> RkecH  
29 2722 cMerInpl RkecH>   RkecH 149 2753 RsUvEjg qøÜg> RkecH  
30 2765 cMerInpl qøÚg>   RkecH 150 3427 RsUvhn GNþÚgmas> rtnKIrI  
31 2894 cMerInpl sñÜl>   RkecH 151 3398 RsUvexJm RkecH> RkecH  
32 3396 cMerInpl RkecH>   RkecH 152 2871 RsUvexg sMbUr> RkecH  
33 3412 cMerInpl qøÚg>   RkecH 153 2775 RsUvExJg ERBkRbsb;> RkecH 
34 2779 cMerInFar ERBkRbsb;> RkecH 154 2776 RsUvExJg ERBkRbsb;> RkecH 
35 2672 cgVay epþA RkecH>   RkecH 155 2785 RsUvExJg ERBkRbsb;> RkecH 
36 2738 dMeNIb qøÚg>   RkecH 156 2787 RsUvExJg ERBkRbsb;> RkcH 
37 2778 dMeNIbeCIgman; ERBkRbsb;> RkecH 157 2789 RsUvExJg ERBkRbsb;> RkecH  
38 3142 dMeNIbdMbUk ekaHEjk>   RkecH 158 2703 RsUvxwm RkecH> RkecH  



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

- 91 - 

l>r elxbBa¢ik1 eQμaHBUC RbPB l>r elxbBa¢ik1 eQμaHBUC RbPB 
39 2265 dMeNIbdgáÚv kUnmum>   rtnKIrI 159 3022 RsUvRkaj; EkvsIma> mNÐlKIrI  
40 3395 dMeNIbkEgðn RkecH>   RkecH 160 2923 RsUvRkaj; 

b¤knÞúyRkbI 
sñÜl> RkecH 

41 2744 dMeNIbexμA qøÚg>   RkecH 161 2175 RsUvRkhm kMBg;Rtac> kMBt  
42 2754 dMeNIbexμA qøÚg>   RkecH 162 2615 RsUvRkhm ekaHkug> ekaHkug  
43 2806 dMeNIbexμA ERBkRbsb;> RkecH 163 3030 RsUvRkhm EkvsIma> mNÐlKIrI 
44 2903 dMeNIbexμA sñÜl>   RkecH 164 3045 RsUvRkhm EkvsIma> mNÐlKIrI  
45 3407 dMeNIbkUnXμ Mú sMbUr>     RkecH 165 3048 RsUvRkhm EkvsIma> mNÐlKIrI  
46 2521 dMeNIbRkckcab faLabrivtþ>  RkecH 166 3057 RsUvRkhm EkvsIma> mNÐlKIrI  
47 2624 dMeNIbRkckcab ERsGMbil>  ekaHkug 167 3419 RsUvRkhm lMpat;> rtnKIrI  
48 3317 dMeNIbRkhm t,ÚgXμ Mú>  kMBg;cam 168 2572 RsUvRKab;FM esombUk> sÞwgERtg 
49 2721 dMeNIbRkmYn RkecH>   RkecH 169 2910 RsUvKYy sñÜl> RkecH 
50 3126 dMeNIbRKab;s ekaHEjk>   mNÐlKIrI 170 3394 RsUvKYy RkecH> RkecH 
51 2751 dMeNIbnagGn qøÚg>   RkecH 171 2177 RsUvlwm kMBt> kMBt 
52 1721 dMeNIbpáarlYs éRBEvg 172 2173 RsUvmUl CMuKIrI> kMBt 
53 3160 dMeNIbBgTa ekaHEjk>   mNÐlKIrI 173 2799 RsUvnagLay ERBkRbsb;> RkecH 
54 2917 dMeNIbsk; sñÜl>   RkecH 174 2412 RsUvGIug:Ug sÞwgERtg> sÞwgERtg 
55 2711 dMeNIbsk; RkecH>   RkecH 175 3381 RsUvGreKol rtnKIrI 
56 2777 dMeNIbsk; ERBkRbsb;> RkecH 176 2219 RsUvR)ay éRBnb;> kMBg;esam 
57 3140 dMeNIbsk; ekaHEjk>   mNÐlKIrI 177 2718 RsUvric RkecH> RkecH 
58 2811 dMeNIbyYn ERBkRbsb;> RkecH 178 2723 RsUvric RkecH> RkecH 
59 2812 dMeNIbyYn ERBkRbsb;> RkecH 179 2757 RsUvric qøÜg> RkecH 
60 197 dMeNIbexμA t,ÚgXμ Mú>  kMBg;cam 180 2761 RsUvric qøÜg> RkecH 
61 3433 dkcan; GNþÚgmas> rtnKIrI 181 2783 RsUvric ERBkRbsb;> RkecH 
62 3428 dksYn GNþÚgmas> rtnKIrI 182 2257 RsUvrGwkeGo GUrCMu> rtnKIrI 
63 2450 dkcan; esom)a:g>  sÞwgERtg 183 3055 sMbukGRgág EkvsIma> mNÐlKIrI 
64 3153 dkEkv ekaHEjk>   mNÐlKIrI 184 2178 RsUvss¥at kMBt>  kMBt 
65 2748 Ej:g qøÚg>   RkecH 185 2752 RsUves μI qøÜg> RkecH 
66 2262 kaTIv GUrCMu>  rtnKIrI 186 2784 RsUves μI ERBkRbsb;> RkecH 
67 2452 kahuk esom)a:g>  sÞwgERtg 187 3327 RsUvesμI t,ÚgXμ úM>  kMBg;cam 
68 1724 kNþalk,al kMBg;cam 188 2922 RsUvetH sñÜl>  RkecH 
69 2915 ek¶akBug sñÜl>   RkecH 189 2726 RsUvéf ERBkRbsb;>  RkecH 
70 2594 ksikmμ mNÐlsIma> ekaHkug 190 2807 RsUvéf ERBkRbsb;>  RkecH 
71 2699 Ex£g RkecH>   RkecH 191 2174 RsUvvk CuMKIrI>  kMBt 
72 2714 Ex£g RkecH>   RkecH 192 2781 éf ERBkRbsb;> RkecH 
73 3417 Ex£g lMpat;>  rtnKIrI 193 2814 éf ERBkRbsb;> RkecH 
74 3283  xña t,ÚgXμ úM> kMBg;cam 194 2767 faMéf qøÚg>    RkecH 
75 3130 Kl;car¬páacar¦ ekaHEjk> mNÐlKIrI 195 2750 fμrGil qøÚg>    RkecH 
76 3399 kUnXμMú  RkecH> RkecH  196 2580 f μremol bTumsaKr>  ekaHkug 
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l>r elxbBa¢ik1 eQμaHBUC RbPB l>r elxbBa¢ik1 eQμaHBUC RbPB 
77 2790 kUnRkaj; ERBkRbsb;> RkecH  197 2566 etñatknøH esombUk>  sþwgERtg 
78 2809 kUnRkaj;  ERBkRbsb;> RkecH  198 2679 fVag RkecH>  RkecH 
79 2813 kUnRkaj;  ERBkRbsb;> RkecH  199 2832 fVag sMbUr>  RkecH 
80 2130 RkjauMcab  RtaMkk;> taEkv  200 2874 fVag sMbUr>  RkecH 
81 2823 Rkhm  ERBkRbsb;> RkecH  201 2471 GIug:Ug esom)a:g> sÞwgERtg 
82 3145 Rkhm  ekaHEjk> mNÐlKIrI  202 1670 sUm:alI emagbJsSI / )at;dMbg 
83 2544 RkhmtUc  essan> sÞwgERtg  203 1671 sUm:alI kMBg;lav / é®BEvg 
84 3331 RkmYns  t,ÚgXμ úM> kMBg;cam  204 1672 sUm:alI )akan / eBaFisat 
85 3173 Rkya ekaHEjk> mNÐlKIrI  205 1771 sUm:alI RkGUb rtn³mNÐl/ )at;dMbg 
86 337 Rkya  BjaERkk> kMBg;cam  206 1991 sUm:alI BYk/  esomrab 
87 1495 Rkya   kMBg;cam  207 1992 sUm:alIkNþaj; rtn³mNÐl/ )at;dMbg 
88 2878 RKab;RkUc  sñÜl> RkecH  208 1188 sUm:alI   kNaþlsÞwg/ kNaþl 
89 1497 RkwmRkGUb  kMBg;FM  209 287 sUm:alI  eCIgé®B/ kMBg;cam 
90 2678 xSac; RkecH> RkecH  210 298 sUm:alI eCIgé®B/ kMBg;cam 
91 2686 xSac;  RkecH> RkecH  211 1750 páamøiH saVyRCMu/ saVyerog 
92 2794 Kg;kkþik  ERBkRbsb;> RkecH  212 1947 paámiøH swÞgERtg/ swÞgERtg 
93 2805 Kg;kkþik  ERBkRbsb;> RkecH  213 2518 paámiøH faLabrivtþ/ swÞgERtg 
94 2150 Kg;kMbut  CMuKIrI> kMBt  214 2588 paámiøH saμc;manC½y/ ekaHkug 
95 1732 Kuys  esomrab  215 1946 paámiøH ekaHkug/ ekaHkug 
96 3282  Lav  t,ÚgXμ Mú> kMBg;cam  216 2634 paámiøH RkecH/ RkecH 
97 3431 m:ak;xa  GNþÚgmas> rtnKIrI  217 2659 møiH RkecH/ RkecH 
98 2860 manC½y  sMbUr> RkecH  218 3141 RsUv møiH ekaHEjk/ mNÐlKIrI 
99 3281 miujPøúk  t,ÚgXμ Mú> kMBg;cam  219 337 Rkya BjaERkk/ kMBg;cam 
100 3315 eRmc  t,ÚgX μ Mú> kMBg;cam  220 1888 Rkya )at;dMbg/)at;dMbg 
101 3168 RmMu  ekaHEjk> mNÐlKIrI  221 3173 Rkya ekaHEjk/ mNÐlKIrI 
102 2704 nagGM  RkecH> RkecH  222 1495 Rkya t,ÚgX μ úM/ kMBg;cam 
103 3397 nagGM  RkecH> RkecH  223 404 nag s kMBg;eraT_/ saVyerog 
104 2901 nagq μar  sñÜl> RkecH  224 413 nag s kMBg;eraT_/ saVyerog 
105 2902 nagcUl  sñÜl> RkecH  225 478 nag s saVyerog/ saVyerog 
106 1739 naghm  kMBg;FM  226 496 nag s saVyerog/ saVyerog 
107 2211 nagkuk  éRBnb;> kMBg;esam  227 553 nag s bribUN’/ kMBg;qañMg 
108 2212 nagKg;F¶n; éRBnb;> kMBg;esam  228 557 nag s bribUN’/ kMBg;qañMg 
109 2820 nagLay  ERBkRbsb;> RkecH  229 561 nag s samKáÁImanC½y 

kMBg;qañMg 
110 2943 nagmum  Esnmenarmü> mNÐlKIrI  230 598 nag s )akan/ eBaFisat; 
111 3144 nagnYn  ekaHEjk> mNÐlKIrI  231 680 nag s Emsag/ éRBEvg 
112 3135 )a:eKn ¬nageKn¦ ekaHEjk> mNÐlKIrI 232 789 nag s keRBa¢¢óc/ éRBEvg 
113 3052 )a:paeGo EkvsIma> mNÐlKIrI  233 1112 nag s sMeragTg/ kMBg;sW< 
114 3053 )a:paeGo EkvsIma> mNÐlKIrI  234 1173 nag s kNaþlsÞwg/ kNaþl 
115 3035 )a:redosVay  EkvsIma> mNÐlKIrI  235 1582 nag s saVyerog 
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l>r elxbBa¢ik1 eQμaHBUC RbPB l>r elxbBa¢ik1 eQμaHBUC RbPB 
116 3062 )a:yuaMgTg GUrraMg> mNÐlKIrI  236 1301 nag s rmasEhk/ saVyerog 
117 2876 pløI  sMbUr> RkecH  237 1585 nag s fμeKal/)at;dMbg 
118 2866 epþAEb:n  sMbUr> RkecH      
119 1748 páacan; esomerob      
120 1085 páaxIJ kMBg;s<W      
1¦ elxbBa¢wkenAkñúgFnaKarBn§ú (Genebank)rbs;viTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa 

 

 
 
dUecñHedaymankarKMramkMEhgTaMgb:unμanenH nigedIm,IrkSaTuknUvRbPBFnFanBn§ú (Plant Genetic 

Resources) d¾mantémøTaMgLayEdlmanenAkñúgBUCRsUvRbéBNITaMgenaHkMu[)at;bg;CaGlC¢IeTA)an 
eTIbkargarRbmUlBUUC nigkargarGPirkSBUCRsUv KWCaRbkarcaM)ac;nigcMeBaHmux ehIyk¾CakarTTYlxusRtUv 
rbs;eyIgRKb;KñanaeBlenHpgEdr. 
 kargarRbmUlBUCRsUvCaelIkdMbUgenAkm<úCa)aneFVIeLIgenAkñúgqñaM1972 edayGñkRsavRCavkm<úCa 
ehIytamry³karRbmUlenHBUCRsUvRbéBNIkm<úCacMnYn 260BUC EdlrYmmanTaMgBUCRsUvxSaynigBUCRsUv 
dMeNIbpg)anRtUvRbmUl .  naCMhanbnÞab;BUCRsUvcMnYn 400 k¾)anRtUvRbmUl nigedayrYmCamYyBUC 

tarag 5-2³ BUCRsUvEdl)anrMedaHedayKN³kmμaFikarCatiGnusasn_BUCdMNaMcab;BIqñaM1990-2007 

qñaMrMedaH BUCEdl)anrMedaH ekSRtbrisßanEdl)anGnusasn_ 
1990 GIuEG‘r 66 / GuIEG‘r 72/ RKU RsUvRsal
1991 dUn/ xavtaeBRC/ eTvta RsUvvar b¤RsUveLIgTwk 

 sIta/ ramekrþ× RsUvPñM b¤RsUvcMkar
1992 snþiPaB 1/ snþiPaB 2/ snþiPaB 3 RsUvkNþal ¬GevTrsnWgry³BnøW¦ 
1993 GuIEG‘r eksr RsUvRsal
1995 xa 1/ xa 2/ xa 3/ RsUvkNþal ¬evTrsnWgry³BnøW¦ 

 xa 4/ xa 5/ xa 6 RsUvF¶n;
1996 xa 7/ xa 8/ xa 9 RsUvF¶n;
1997 xa 11/ xa 12/ xa 13 RsUvF¶n;
1999 Clsar/ )arayN_/ rMeB/ rhat; RsUvRsal

 sarika/ BBUl RsUvkNþal ¬GevTrsnWgry³BnøW¦ 
 raMgC½y RsUvkNþal ¬evTrsnWgry³BnøW¦ 
 páarMcg;/ páarMeck/ páarMdYl RsUvkNþalRkGUb

2002 EsnBiedar RsUvRsalRkGUb
2006 páarMedg/ páaremot RsUvkNþalRkGUb
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RsUvEdl)anRbmUlenACMhanTI 1 BUCRbmUlTaMgb:unμanRtUvdaMenAkñúgsßanIy_BiesaFn_Ebkcan nigsßanIy_ 
BiesaFn_TYlsMerag enAkñúgextþ)at;dMbg. edayBUCmYycMnYnEdl)anRbmUlmankarsÞÜnKñaeRcIneTIb 
eRkayBIkargarvaytémøkñúgcMeNamenaH manEtBUCcMnYn 460 b:ueNÑaH)anRtUvrkSaTuk. 
 enArvagcugqñaM 1972 nigedImqñaM 1973 RkumGñkviTüasaRsþmkBIviTüasaßnGnþrCatiRsavRCav 
GMBIRsUv (International Rice Research Institute) EdlmanmUldæanenARbeTshIVlIBIn )ancuHmkeFVIkar 
RbmUlBUCRsUvCaelIkTImYyenAkm<úCa ehIytamry³karrukrkenHRkumGñkRsavRCav )anRbmUlBUCRsUv 
RbéBNIcMnYn 765BUC EdlkñúgenaHman 146BUC )anmkBIextþkNþal 119BUC BIextþkMBg;s<W nig 
500BUC BIextþ)at;dMbg ¬edaysrubbBa©ÚlTaMgBUC 460 BUC Edl)andaMenAsßanIy_Ebkcan nigsßanIy_ 
TYlsMeragBImunpg ¦. 
 karcuHRbmUlCaelIkTIBIr )aneFVIenAkñúgGMLúgExvicäika qañM 1989 dl;Exmkra qañM 1990 edayGñk 
RsavRCavksikm μkm<úCa nigedaymankarrYmshRbtibtþIkarCamYymnÞIrksikmμextþRkugcMnYn 11 extþ 
enAkñúgRbeTs. CalTæplBUCRsUvRbéBNIcMnYn 1358 )anRtUvRbmUlehIyeRkayBI)aneFVIkarvaytMél 
enArdUvvsSaqñaM1990 BUCRsUvcMnYn 1246BUC )anRtUvrkSaTuk. enAkñúgrvagExvicäika qñaM1990 nigExmkra 
qñaM1991 BUCRsUvRbéBNIcMnYn 1600BUC )anRtUvRbmUlBIextþcMnYn 13 enAkñúgkarcuHRbmUlelIkTI3.  
eRkayBIeFVIkarepÞógpÞat;RtYtBinitü manBUCsÞÜnCaeRcIn)anRtUvrkeXIj ehIyeRkayBIkarCMruHecalman 
EtBUCcMnYn373 b:ueNÑaHEdl)anykeTArkSaTuk. karRbmUlk¾)aneFVICabnþbnÞab;cab;BIqñaM1992 rhUt 
dl;qñaM1997 BIRkugRBHsIhnu extþkMBt extþrtn³KirI extþsÞwgERtg extþekaHkug extþRkecH extþmNÐlKirI 
extþesomrab extþkMBg;cam extþ RBHvihar nigextþmYycMnYnepSgeTot. enAdMNak;kalcugeRkayenH 
BUCRsUvcMnYn 2094BUC )anRtUvRbmUl. bc©úb,nñmanEtextþ]tþrmanC½y nigRkugéb:linb:ueNÑaHEdlkar 
RbmUlenAminTan;)ancab;epþIm. 
5>1>4>2- karGPirkS (Conservation) 

BUCRbéBNITaMgGs;Edl)anRbmUl)anRtUvdaMduH sRmab;karvaytémø vas;EvgnUvlkçN³ekSRtviT 
lkçN³rUbsaRsþ niglkçN³srIrsaRsþnana rbs;BUCnimYy². enAkñúgkarvaytémø k¾RtUvmankarsikSapg 
EdrGMBIRbtikmμrbs;BUCeRkam\Ti§Blén)atuPUtFmμCatiepSg² . 

eRkayBIlT§plénkarvaytémø)ancb;sBVRKb;ehIy Tinñn½yTaMgGs;RtUvbBa©ÚleTAkñúgkuMBüÚT½r 
edIm,IrkSaTuk.  CaFm μtaeRkayBIRcUtkat;rYc RKab;RsUvRtUvhalkñúgmøb;cMnYn 3-4 éf¶ rhUtdl;sMeNIm 
enARbmaN 14° eTIberIssMGateGays¥atBIkMeTckMTI ehIyRtUvsMgYtbnþCamYy Sillica gel kñúgEkv b¤ 
RbGb;EdlbiTCitrhUtdl;sMeNImTabCag 10°. RKab;RsUvénBUCnImYy² RbmaN 50 Rkam kñúgmYyBUC 
RtUvRckdak;cUlkñúgfg;Rkdas rYcRtUvRckcUlkñúgfg;GaluymIjÚmmYyCan;eTot ehIyeTIbG‘utbiTmat;fg; 
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CabnÞan;CamYym:asuInsMrab;G‘ut. fg;TaMgenHGacdak;kñúges,ag)øasÞIk b¤ RkL ehIydak;eTAkñúgbnÞb; 
RtCak;. 

enAkñúgviTüasßanRsavRCavnigGPivDÆn_km<úCa BUCRsUvEdl)anRbmUl )anRtUvvaytémø nigvas;Evg 
nUvRKb;lkçN³TaMgcMnYn 52 lkçN³ (IRRI, 1996) nigeFVIkarsikSaeTAelIPaBFn;RTaMeTAnwgPaBraMgs¶Üt 
(Drought resistant) PaBerIbeLIgvij (Drought recovery) nigevTrsPaBeTAnwgry³BnøW b¤PaBRbkan; 
rdUv (Photoperiod sensitivity) énBUCnImYy²edayELk²BIKañ .  BUCTaMgGs;)anRtUvkMNt; nigEbgEck 
eTAtamRbePTRsUvRsal RsUvkNþal RsUvF¶n; RsUveLIgTwk RsUvcMkar nigRsUvRkGUb ehIyBUCEdlman 
lkçN³l¥RbesIr )anRtUveRCIserIssMrab;bBa©ÚleTAkñúgkargarBiesaFn_BUCrbs;viTüasßan. edayELkBUC 
EdlmanlkçN³Biess²epSg²eTot dUcCakYrFM kYrEvg køinRkGUb k¾RtUv)aneRCIserIssMrab;eFVICaem)a 
kñúgkmμviFIbgáat;rbs;viTüasßanpgEdr . 

eRkayBI)anCRmuHecalnUvBUCsÞÜnrYcehIy BUCcMnYn 3457 )anRtUvrkSaTukenAkñúgFnaKarBUCRsUv 
rbs;viTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa  ehIycMnYndEdlenHk¾)anrkSaTukenAkñúgviTüasßan 
GnþrCatiRsavRCavdMNaMRsUv (International Rice Research Institute) EdlmanTItaMgenARbeTs 
hVIlIBInpgEdr. Tinñn½yEdlTTYl)anRtUv)anbBa©ÚleTAkñúgkuMBüÚT½r ÉQμaHBUCRsUv niglkçN³TaMg 52 
)anRtUverobcMcgRkgeTAkñúgkataLúk (Catalogue) sRmab;CaÉksar k¾dUcCakarpSBVpSay. bc©úb,nñman 
kataLúkcMnYn 3 rYcmkehIyEdl)ane)aHBum<pSay KW Rice Germplasm Catalog of Cambodia I, II 

and III (Chaudhary et al., 1992, Sahai et al, 1992 a nig b, Javier et al., 1999). 
eRkayBIkarRcUtkat; RKab;RsUvRtUv)anhalsm¶ÜtrhUtdl;sMeNImenARbmaN 15° eTIberIs 

sMGateGays¥atBIkMeTckMTI ehIyeTIbsm¶ÜtbnþeTAeTotCamYy Sillica gel kñúgEkv b¤RbGb;biTCitrhUt 
dl;sMeNImRbmaN 10° . RKab;RsUvTMgn;RbmaN 50 Rkam kñúgmYyBUC)anRtUvRckcUlkUn fg;Rkdas; 
rYceTIbRckcUlkñúgfg;GaluymIjÚmmYyCan;eTot .   
5>1>5- PaBsayPayénRsEgenAkm<úCa 

RsEg (Wild rices) manduHray)a:yenARKb;RcklðkenATUTaMgRBHraCaNacRkkm<úCa enAtamdI 
TMnabCuMvijmat;bwg RtBaMg CayéRB CaycMkar tamRbLay dgGUr Ek,rRbPBTWkecj tamCay b¤RCug 
ERs rhUtdl;duHlaycMruHkñúgERsCamYyBUCRsUvvb,kmμ enAkñúgRKb;lkçx½NÐekSRtbrisßan TaMgGs;.l. 
b:uEnþPaBsm,ÚrhUrehorénBBYkRsEgenH)anRtUvTTYlkarKMramkMEhgy:agxøaMg nigGacQaneTArkkar 
)at;bg;TaMgRsug lÁwkNaminmankarykcitþTukdak;[)ansIuCMerAenaHeT. Canic©Cakal brisaßnrbs;RsEg 
)anRtUvrMxan rukran b¤bMpøajedaymnusS. karksaglMenAdæan TIRkug pøÚvfñl; mnÞIreBTü salaeron 
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karkab;qáaréRBeFVIERscMkar .l. nig .l. )aneFVI[brisßanrbs;RsEgRtUvrYjtUc bnþicmþg² nigGac 
QaneTArkkar)at;bg;TaMgRsugnaeBlGnaKty:agxøId¾rabNaminmanviFankarkarBar enaHeT. 

eK)anrkeXIjfamansNþanRsEgcMnYn 21RbePT sißtenAkñúgGMbUr Oryza manduHenABaseBj 
BiPBelak. b:uEnþkñúgenaHmanRsEgEt 11 RbePTb:ueNÑaHEdleKeXIjmanRbPBenAkñúgTVIbGasIuEdlkñúg 
enaHman ³ 

- O eichingeri Peter 
- O granulata Nees et Arn.ex Wall 
- O longiglumis Jansen 
- O meyeriana (Zoll. Et Mor.ex Steud) Baill 
- O minuta J.S. Presl.ex C.B. Presl 
- O nivara Sharma et Shastry 
- O officinalis Wall ex Watt 
- O rhizomatis Vaughan 
- O ridleyi Hook 
- O rufipogon Griff 
- O Schlechteri Pilger 

kñúgcMeNamGMbUrRsEgEdlduHenATVIbGasuI eyIgsegáteXIjmanEtRsEg 5GMbUr b:ueNÑaH EdlduH 
enAkñúgRbeTskm<úCaeyIg ³ 

k- GMbUr Oryza nivara 
KWCaRbePTesμAEdlmankMBs;Tabb¤mFüm edayCaFmμtavamankMBs;TabCag 2Em:Rt . RsEg 

RbePTenHeKRbTHeXIjRbCakrrbs;vaduHray)a:y enARKb;TIkEnøgtamtMbn;EdlesIm nigmanCMerATwkrak; 
tamdIlicTwk mat;RtBaMg GNþÚg Ek,rsÞwg føúk reNþA tamRbLay nigCuMvijCayERs b¤duHlayCamYy 
RsUvkñúgERs. GMbUr Oryza nivara enHmanTMnak;TMngy:agCitsñiT§eTAnwg Oryza sativa nig Oryza 

rufipogon dUecñHvaGacduH nigbgáat;edayesrICamYyGMbUrTaMgBIrenaH. b:uEnþCaTUeTAGMbUr Oryza nivara 
eRcInduHenAkñúgERsEdlmanTwkrak;² ehIyPaKeRcInKWduHCaesμARsUv edayELk Oryza rufipogon vij 
eRcInduHenAtMbn;EdlmanTwkeRCA ¬rUbPaB 5-4¦. GaRs½yedayvaeRcInduHlayCamYynwgRsUvvb,km μ 
y:agdUecñHehIy eTIbCajwkjab;ekItmannUvkarbgáat;qøgrvag Oryza nivara nwg RsUv Oryza sativa 

EdleyIgsÁal;faCaesμARsUv edayvamanlkçN³mYycMENkNadUcRsUv dUcCamanRKab;eBjENn b:uEnþ 
manknÞúyEvg². GMbUr Oryza nivara CaGMbUrRsEg DIbøÚGIut (Diploid) Edlman 2n = 24 dUcRsUvEdr.  
GaRs½yeTAelIRbCakrxus²KñaRkumRsEg Oryza nivara enHecjpáacab;BIExkBaØa dl;ExFñÚ. enAkñúgeBl 
xVHxates,óg RKab;RsEgenHk¾GacbriePaKCMnYs)ay)anEdr.  enARbeTs\NaÐ RsEgRbePTenH)anRtUv 
briePaKedayRkumCnCatiPaKtic GñkRkIRk nigBYkRBahμN_EdleKminTTYlTan)ayenAéf¶tm. enA 
RbeTskm<úCa GMbUr Oryza Nivara )anRtUvRbTHeXIjenARKb;TIkEnøg BiessenAkñúgtMbn;ERsTMnabTIBwg 
rbbTwkePøog ¬rUbPaB 5-5¦. 
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x- GMbUr Oryza rufipogon 

CaRbePTRsEgEdlmanedImduHCakBa©úM² Gacvar nigmanedImEbkecjBIfñaMgdUcRsUveLIgTwkEdr. 
vaeRcInduHenAtam bWg føúk RsH RtBaMg reNþA dIlicTwkeRCA² nigtamvalERs BiessdIERsRsUveLIgTwk. 
RsEgGMbUrenHGacduHkñúgtMbn;EdlmanCMerATwkBI 0/2Em:Rt rhUtdl;4 Em:Rt. tamkarsikSaRsEg Oryza 

 

rUbPaB 5-4    ekSRtbrisßanén O. nivara nig  O. rufipogon (Vaughan, 1994).  CaTUeTA O. nivara eRcInduHenAkñúg 
ERselIEdlmanTwkrak;² nigPaKeRcInduHCaesμARsUv rIÉ O.  rufipogon vijeRcInduHenATIEdlmanTwkeRCA. 

 
rUbPaB 5-5  GMbUrRsEg Oryza nivara 
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rufipogon KWCabuBVGMbUrén Oryza sativa (Khush, 2000) dUecñH 
ehIyeTIbGMbUr Oryza rufipogon manTMnak;TMngy:agCitsñiT§Ca 
mYy Oryza sativa nig Oryza nivara ¬sUmemIl 5/1/5 k¦ 
ehIyvak¾Gacbgáat;edayFm μCatiCamYyGMbUrTaMgBIrenaH. CaTUeTA 
RsEgénGMbUr Oryza rufipogon manRKab;Edlman knÞúy (awn) 

Evg²rhUtdl; 6-10 sgÞIEm:Rt b¤GacEvgCagenHeTAeTot. 
BBYkRsEgenH ecjpáakñúgcenøaHeBlBIExkBaØadl;ExFñÚ. enAkm<úCa 
RKab;RsEgenHk¾RtUv)aneKbriePaKCMnYs)ayEdr BiessenAeBlmanbBaðaxVHxates,óg dUcnaeBlman 
sRgÁam b¤eBlEdlRsukeTsmanekItTurÖiwkS. enARbeTseRbsIul RKab;rbs;vaeKRbmUl nigbriePaKdUc 
RsUvFm μta  rIÉenA\NaÐk¾eKbriePaKRKab;RsEgenHEdr. dUcGMbUr RsEg Oryza nivara EdrGMbUr Oryza 

rufipogon CaRbePTRsEgDIbøÚGuIt Edlman 2n = 24  nigmanduHray):ayenATUTaMgRbeTseyIgpgEdr  
¬rUbPaB 5-6¦. 

 
 
K- GMbUr Oryza officinalis 

manedImdgQr nigCaFmμtamanKum<FM² edayvamanKl; ¬Rhizome¦ ehIyeRcInduHenAtamval 
éRB b¤éRBEdlmansøwkeQIBN_ébtgRKb;rdUv dUcCaéRBém:sak; natMbn;EdlmanduHrukçCatiTab² tamTI 
valERsEdleKe)aHbg;ecalyUr nigedaykRmk¾eKRbTHeXIjvamanduHenAtamCayERs b¤cMkardMNaMhUb 
EpøpgEdr. GMbUrRsEg Oryza officinalis k¾CaRsEg DIbøÚGIut Edlman 2n = 24 ehIy eKk¾GacRbTH 
eXIjvaduHenAtamsñamePøaH valPk;l,ab; taméRBmat;bwg GUr b¤sÞwgEdr ¬rUbPaB 5-7¦. 

 
rUbPaB 5-6  GMbUrRsEg Oryza rufipogon 

BhuvtSRsEg  O. rufipogon 

ÉkvtSRsEg  O. nivara 

BUCvb,kmμ  O. sativa 

buBVGMbUr 
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X- GMbUr Oryza granulata 

 CaRbePTesμAEdlCaFm μtamankMBs;TabCag 1Em:Rt manduHtamtMbn;éRBFM² tamKuem<atéRB 
b¤sSI nigGacduHenAkñúgTIkEnøgesIm enACitdgGUr kEnøgTwkeRCaHFøak; nigCitreNþAEdlmanTwkdk;. Ca 
TUeTARbCakrBBYkenHeRcInduHenAeRkammøb;eQI. vaCaRbePTrukçCati DIbøÚGIut 2n = 24 GevTrsnwg 
ry³BnøW (Photoperiod insensitive) ehIyGacecjpáa)anenARKb;ExTaMgGs;. enARbeTs\NaÐeKGac 
eRbIR)as;CafañMbgáarkMu[mankUn ¬rUbPaB 5-8¦. 

 

 
rUbPaB 5-7  GMbUrRsEg Oryza officinalis

 
rUbPaB 5-8  GMbUrRsEg Oryza granulata 
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g- GMbUr Oryza ridleyi 

CaRbePTesμAEdlCaFm μtamankMBs;RbmaN 1-2 Em:Rt manduHtamtMbn;éRBFM² tamcMkar 
ekAs‘Ucas;²EdleKe)aHbg;ecal nigenAkñúgTIPk; b¤kEnøgesImenACitTenø nigdgGUr. CaTUeTARbCakrBBYk 
enH eRcInduHenATIEdlmandImemak nigsarFatusrIragÁx<s; ehIycUlcitþenAeRkammøb;eQI. vaCaRbePT 
etRtabøÚGuIt EdlmanRkUm:UsUmcMnYn 2n = 48 ehIyGacecjpáa)anenARKb;ExTaMgGs;elIkElgEtEx mina 
nigsIha. enARbeTskm<úCaeK)anRbTHeXIjBBYkenH enAtMbn;é®BFM²kñúgextþesomrab nigextþmYy 
cMnYnnaPUmiPaK\saN ¬rUbPaB 5-9¦. 

 

 
eRkABIenATVIbGasuIeKk¾RbTHeXIjBBYkRsEg 4 GMbUrEdlmanRbPBenATIVbGaRhVikpgEdrdUcCa ³ 

 - O barthii A.Chev 
 - O brachyantha A. Chev.et Roehr 
 - O longistaminata A. Chev.et Roehr 
 - O punctata Kotschy ex Steud 
 

 enATVIbGaemrikxagt,ÚgeKk¾RbTHeXIjmanGMbUrRsEgmYycMnYnrYmman ³ 
 - O alta Swallen 
 - O glumaepatula Steud 
 - O grandiglumis (Doell) Prod 
 - O latifolia Desv 

 
rUbPaB 5-9  GMbUrRsEg Oryza ridleyi 
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ehIyeRkABIenHRsEgk¾manRbPBenAGURsþalIpgEdrdUcCa³ 
 - O australiensis Domin 
 - O meridionalis Ng 

 
edIm,IkMNt;eTAelIGMbUrRsEgepSg²KañenH karsikSa[)anc,as;las;GMBIlkçN³rUbsaRsþénedIm 

swøk kYr nigRKab; ¬rUbPaB 5-10¦ niglkçN³srIrsaRsþmYycMnYndUc)anbriyayBIxagelIRtUvEtGnuvtþ.  

 

 
rUbPaB 5-10    TMrg;RKab;énGMbUr (species) epSg² enAkñúgsNþan (Genus) Oryza (Vaughan, 1994) 

1. O. schlechteri 9. O. rhizomatis 17. O. rufipogon 
2. O. brachyantha 10. O. eichingeri 18. O. nivara 
3. O. longiglumis 11. O. punctata 19. O. sativa 
4. O. ridleyi 12. O. latifolia 20. O. longistaminata 
5. O. granulate 13. O. alta 21. O. barthii 
6. O. meyeriana 14. O. grandiglumis 22. O. glaberrima 
7. O. minuta 15. O. australiensis  
8. O. officinalia 16. O. meridionalis  
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5>1>5>1- plRbyaCn½énRsEg 
tamkarsikSa)anbgðajfa BBYkRsEgEdlsßitenAkñúgsNþan Oryza manTMnak;TMngy:agCitsñiT§ 

EpñkCIv³RbB½n§ (biosystematic) CamYyGMbUrRsUvFm μta b¤ Oryza sativa L.. dUecñHRsEgman 
plRbeyaCn_ya:gBiessenAkñúgkargarbsidækmμRsUv (Rice Improvement Program) edayeKGac 
epÞrBn§úEdlmantémøBIRsEgmkRsUvFmμtatamry³ karbgáat; (sexual crosses) b¤edaybec©kviTüaepSg² 
eTotkñúgCIv³bec©kviTüa (Biotechnology) dUcCa wide hibridization, genetic engineering, tissue and 

cell culture, and protoplast fusion.l. CaTUeTARsEgmanbERmbRmYlBn§úx<s;elIPaBFn;RtaMeTAnwgCm¶W 
nigstVl¥itcéRgCagRsUvFmμta. 

eyagtamlT§plénkarvaytémøsikSaeTAelIsNþanRsEgrbs;GMbUr Oryza eK)anbgðajfa 
manRbePTRsEgy:ageRcInEdlmanlkçN³Biess²Gacpþl;plRbeyaCn_ dl;karbegáInplitPaBdMNaM 
RsUv . kñúgenHmandUcCaPaBFn;RtaMcMeBaHCm¶W nigstVl¥itepSg² PaBFn;RTaMeTAnwgktþaGCIv (Abiotic 

stresses) nignibölPaBéneksreQ μalenAsIutU)aøs (Cytoplasmic male sterility) . nary³knøgmkeK 
)anepÞry:ageCaKC½ybBa©ÚleTAkñúgBUCRsUvvb,kmμ nUvlkçN³Edlmansar³RbeyaCn_CaeRcIn dUcCa 
RsLaycMnYn 4 énBUC MTL98, MTL103, MTL105 nig MTL110 )anBIkarbgáat;rvag  O. sativa nig 

O. officinalis ehIyEdlmanlkçN³Fn;RTaMeTAnwgBBYkmacetñat nigkarepÞrBn§úEdlFn;RTaMnwgCm¶W 
etOesμABI O. nivara mkkñúgBUC  IR 36  .l. ¬taragTI 5-3¦. 
5>1>5>2- karRbmUlRsEg 

GaRs½yedaysarsMxan;dUc)anerobrab;BIxagelI eTIbRsEgRtUv)anTTYlkarykcitþTukdak; nig 
)anTTYlkarRbmUl nigGPirkSTukCahUEhr. enARbeTskm<úCakarcuHRbmUlRsEgCaelIkTI 1 )anRtUveFVI 
eLIgkñúgqñaM 1990 edayGñkviTüasaRsþrbs;viTüasßanGnþrCatiRsavRCavGMBIRsUv ¬IRRI¦ enAkñúgextþcMnYn 
4 (Vaughan 1994). BBYkRsEgEdlRbmUl)anTaMgenaHmanenAkñúgGMbUr Oryza nivara nig  Oryza 

rufipogon ehIynaeBlCamYyKñaEdrRsEgGMbUr Oryza spontanea nigBBYkRsEg EdlCakar 
bgáat;rvagGMbUr Oryza nivara nig Oryza rufipogon k¾RtUv)anRbmUlpgEdr. kñúgkarcuHRbmUlenH 
sMNakCaeRcIn)anRbmUl)anCaRKab; nigxøHeTotKW)anykCaedIm b¤Kum<edIm,IykeTAdaMbnþykRKab;. 
sMNakTaMgGs;enH )anbBa¢ÚneTAviTüasaßnGnþrCatiRsavRCavGMBIRsUv edIm,IeFIVkarvaytémø nigsikSaelI 
lkçN³epSg² cgRkgCaÉksar nigedIm,IGPirkSTuk . 

karRbmUlBBYkRsEgCabnþmkeTot KW)aneFVIeLIgkñúgkMLúg qñaM 1995 dl; qñaM 1997 edayGñk 
viTüasaRsþkm<úCa eRkamkar]btßmÖBIkmμviFIGPivDÆn¾rbs;rdæaPi)alsVIs (Swiss Development 
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Cooperation) tamry³ viTüasaßnGnþrCatiRsavRCavGMBIRsUv (IRRI) nigGgÁkarkm<úCa-GIurI (Cambodia-

IRRI Australia Project) . karcuHRbmUlenH)aneFVICamYykarRbmUlBUCRsUvFm μtaEdr ehIyCalT§pl 
KWeyIgRbmUl)anRsEgcMnYn 580 sMNak mkBIextþcMnYn 14 nigraCFanIIPñMeBj. sMNakTaMgenaH 
eRkayBI)ansMgYt nigsMGatRckx©b;RtwmRtUv )anRtUvrMElkCa2EpñkKW mYyEpñk)anepJIbBa¢ÚneTAviTüasaßn 
GnþrCatiRsavRCavdMNaMRsUv edIm,IeFVIkarvaytémønUvlkçN³nana nigEfrkSaTukenAkñúgFnaKarBUC enA 
TIenaH ÉmYycMENkeTot)anrkSaTukenAbnÞb;RtCak; sRmab;rkSaBUCry³eBlxøIenAkñúgviTüasaßnRsavRCav 
nigGPivDÆn¾ksikmμkm<úCa . 
 

taragTI 5-3  sarRbeyaCn_énGMbUrRsEg (Oryza) enAkñúgkargarbsidækmμBUCRsUv  
eQ μaHGMbUrRsEg lkçN³BiessEdlRtUv)anepÞr

O. ridleyi Fn;RTaMnwgdgáÚvsIurUgedImBN’elOg (YSB) nigCMgWTugeRKa (Tungro) 

O. granulata Fn;RTaMnwgCMgWexøacsøwkEdlbNþalmkBI)ak;etrI (BB) nigmmacetñat (Brown Plant Hopper)

O. autraliensis Fn;RTaMnwgmmacetñat nigCMgWexøacsøwkEdlbNþalmkBI)ak;etrI (BB) 
O. officinalis Fn;RTaMnwgmmacetñat nigmmacxñgs (White Back Plant Hopper) 
O. latifolia Fn;RTaMnwgmmacetñat nigCMgWexøacsøwkbNþalmkBI )ak;etrI (BB) 
O. glumaepatula nibölPaBéneksreQμalenAsIutU)aøs (Cytoplasmic male sterile b¤ CMS) 

O. minuta Fn;RTaMnwgCMgWrlakRsTbsøwk
O. minuta Fn;RTaMnwgmmacetñat (BPH) nigCMgWGucqñÚt
O. brachyantha Fn;RTaMnwgCMgWexøacsøwkbNþalBI)ak;etrI (BB) nigdgáÚvsuIrUgedImBN’elOg (YSB) 
O. officinalis Fn;RTaMnwgCMgWrlYyedIm
O. nivara Fn;RTaMnwgCMgWetOesμA
O. nivara nibölPaBéneksreQμalenAsIutU)aøs (CMS) 

O. officinalis Fn;RTaMnwgCMgWTugeRKa
O. rhizomatis Fn;RTaMnwgCMgWexøacsøwkbNþalBI)ak;etrI (BB) nigmmacetñat
O. rufipogon Fn;RTaMnwgCMgWTugeRKa
O. rufipogon Fn;RTaMnwgCMgWTugeRKa
O. rufipogon Fn;RTaMnwgCMgWTugeRKa
O. rufipogon Fn;RTaMnwgdIBulGasuIts‘ulhVat
O. rufipogon Fn;RTaMnwgdIBulGasuIts‘ulhVat
O. rufipogon Fn;RTaMnwgdIBulGasuIts‘ulhVat
O. longistaminata Fn;RTaMnwgCMgWTugeRKa nigCMgWexøacsøwkbNþalBI)ak;etrI (BB)

O. rufipogon manlT§PaBkñúgkarlUtedIm (Elongation ability) 

 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

- 104 - 

5>2- CeRmIsviTüaéndMNaMRsUv 
mnusSstVRKb;²rUbGacrs;enA)an GaRsy½edaymanGaharsRmab;briePaK. minfaGaharenaH 

manRbPBmkBINaeT suT§EtmanedImkMeNItmkBI b¤Bak;Bn½§eTAnwgrukçCatiTaMgGs;. rukçCatiKWCaPavrs;Et 
mYyKt;EdlGaccab;ykBnøWRBHGaTitü ehIybEmøg[eTACafamBl nigCIvCatiepSg²sRmab;CacMNI 
Gahardl;mnusSstVRKb;RbePT. ]TahrN_ RsUv eBat sENþk KWCarukçCatiEdl)anpþl;CaGahard¾man 
sarsMxan;dl;mnusSstVRKb;rUb sRmab;ykeTAEkéqñ CaRbePTmðÚbGahareTAtamesckIþRtUvkarrbs;xøÜn. 
eRkABIenH sac;stV su‘t nigplitplTwkedaH k¾suT§EtmanRbPBmkBIrukçCatiEdr eRBaHfarukçCatiTaMgLay 
KWCaRbPBmUldæanedIménGaharcMbg nigEtmYyKt;sRmab;mnusS nigstVTaMgGs;Edlrs;enAelIPBEpndI 
eyIgenH. GaRs½yedaysarsMxan; EdlminGackat;éfø)an énrukçCaticMeBaHral;CIvitenAelIelakenH 
ehIy eTIbcab;taMgBIedImdMbUgénkarvivtþn_rbs;xøÜn mnusS)anBüayamEklMGrukçCatiéRB b¤begáIt nig 
GPivDÆn_BUCfμ I² RsbtamtRmUvkarrbs;xøÜn. dUecñHedaysm,CBaØ³kIþ b¤edayminsm,CBaØ³kþI mnusS 
)anbegáIt b¤GPivDÆn_BUCdMNaMf μ I²eTAtamtRmUvkarEdlxøÜnman. bc©úb,nñviTüasa®sþEdleRbIsRmab;kar 
GPivDÆn_BUCfμ I²enH eK[eQ μaHfarukçCeRmIsviTüa b¤ Plant Breeding CaPasaGg;eKøs nig Selection 

CaPasa)araMg. 
5>2>1- niymn½y 

rukçCeRmIsviTüa (Plant Breeding) KWCaExñgmYyénviTüasaRsþ EdleRbIR)as;Bn§úviTüa (Genetics) 

CamUldæankñúgkarGPivDÆn_BUCfμ I² l¥RbesIrCagBUCFøab;man edaysRmbeTAtamtRmUvkarCak;Esþgén 
lkçx½NÐbec©keTs lkçx½NÐsgÁm esdækic© vb,Fm’ nigbrisßankñúgyfatMbn;NamYy. 
5>2>2- eKalbMNg 

eKalbMNgcMbgmYyénrukçCeRmIsviTüaKWkarbegáInTinñpldMNaM. enHKWCaKnøwHya:gsMxan;kñúgkar 
elIkkMBs;plitPaBksikm μ nigkñúgkarCYykat;bnßyPaBRkIRk EdlkMBugEtrIkraldalenAkñúgRbeTs 
RkIRkTaMgLayénBiPBelak. BImYyqñaMeTAmYyqñaMcMnYnRbCaBlrdæenAkñúgBiPBelak ecHEtekIneLIg\t 
Qb;QrehIynaeBlCamYyKñaenHEdr tRmUvkares,ógk¾ekIneLIgy:agxøaMg. pÞúyeTAvijGaRs½yeday 
ktþaesdækic© nigsgÁm épÞdIbgábegáInplkan;EtfycuHCalMdab;. 

enAkñúgTsvtSTI 60 énstvtSTI 20 karbegIáteLIgénBUCRsUvTMenIbGIuEG‘r 8 )anRtUveKcat; 
TukfaCabdivtþébtgsMrab;dMNaMRsUv. BUCRsUvGIuEG‘r 8 KWCaBUCEdl)anGPivDÆn_eLIgtam karbgáat;rvag 
BUCRbéBNIBIrBUC )anpþl;Tinñplx<s;minFøab;manenAkñúgRbvtþisaRsþénvb,kmμdMNaMRsUv ehIyedaymUl 
ehtuenHk¾RtUv)aneRbICabnþbnÞab;kñúgkarGPivDÆBUCRsUvf μ I² EdlmanTinñplx<s;bEnßmeTot sRmab;pþl;[ 
RbCaksikreRbIR)as;. edayELkenAkñúgRBHraCaNacRkkm<úCa smiT§plénbdivtþn_ébtg min)ansay 
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Paydl;karGPivDÆn_RbeTseLIy edaysRgÁamenA\NÐÚcin)anqabeqHehIyk¾)anTaj RbeTsenHcUl 
eTAkñúgPñk;ePøIgs®gÁamGs;ry³kalCitbITsvtS. b:uEnþminyUrb:unμaneRkayeBlEdlPñk;ePøIgs®gÁam)an 
rlt;puteTA BUCRsUvfμI²CaeRcIn)anRtUvGPivDÆtamviFIsaRsþepSg²énrukçCeRmIsviTüa EdlenHKWCaktþa 
y:agsMxan;CMruj[mankarrIkceRmInya:gxøaMgkøakñúgplitkm μdMNaMRsUv nigCaKnøwHy:agsMxan;kñúgkarQan 
eTAm©as;karkñúgkarpÁt;pÁg;plitplRsUvenAkñúgRsuk nignaMecjeTAbreTs. 

TnÞwmnigenH EtedIm,IseRmc[)annUvTisedAbegáInTinñplenHEdr ktþaepSg²Bak;Bn§½mYycMnYnk¾ 
RtUv)anRbQm nigTamTar[mandMeNaHRsaypgEdr.  karGPivDÆn_BUCRsUvfμI² EdlmanGayukalxøI b¤ 
GayukalsmRsbeTAnwgekSRtbrisßan GevTrsPaBnwgry³BnøW manlkçN³rUbsaRsþsmRsb mankMBs; 
Tab eTAmFüm.l.k¾)ankøayCakmμvtßúcMbgkñúgkarGnuvtþn_edIm,IQaneTArkkarbegáInTinñplcaM)ac;mYy. 

karbegáInplitPaBksikm μ BiesselIdMNaMRsUvRtUvRbQmpgEdreTAnwgktþabrisßanepSg²rYm 
manktþaCIv (Biotic factors) nig ktþaGCIv (Abiotic factors). PaBtwgEtg b¤ eRsþs (Stress) Edl 
bNþalmkBIktþaCIv (Biotic stresses)  KWmanmkBIkarbMpøajénBBYkstVl¥it Cm¶W b¤Turkr ¬ktþacéRg¦ 
epSg²eTot. ÉPaBtwgEtg b¤eRsþs (Stress) EdlbNþalmkBIktþaGCIv (Abiotic stresses)  KWman 
mkBIkarbMpøajedayktþaFatuGakasdUcCaPaBraMgs¶Üt PaBCn;licénTwkCMnn; PaBekþAEhgxøaMgeBk b¤ 
RtCak;xøaMgeBk CatiBuléndI PaBCUr b¤éRb b¤ PaBxVHCIrCatiéndI.l. 

dUecñHkarGPivDÆn_BUCRsUvFn;CamYynwgstVl¥it Cm¶W bBaðadIepSg² nigktþaGakasFatuk¾)ankøay 
Cakmμvtßúy:agsMxan;naeBlbc©úb,nñpgEdr . 

eRkABIktþaTinñpl km μviFIbegáInKuNPaBplitpldMNaM k¾kMBugEtCaRbFanbTy:agsMxan;enAkñúg 
plitkmμksikmμ CaBiesselIplitkmμdMNaMRsUv.  enHKWCaRbkarmYyEdltwgEtg nigsμ úRKs μaj eday 
ehtufaKuNPaBKWCaGVIEdlGacvas;Evg)an (Measurable) nigminGacvas;Evg)an (Immeasurable). 
enAkñúgkarsikSaBIKuNPaB GVIEdlGacvas;Evg)an KWmanenAelIlkçN³ERbRbYledaybrimaN 
(Quantitative traits)  dUcCa TMhM RbEvg b¤ Tm¶n; .l. ÉGVIEdlminGacvas;Evg)an KWCaGVIEdlmanenA 
elIlkçN³ERbRbYledayKuNPaB (Qualitative traits) dUcCarsCati køin .l. EdlenHKWCakarBi)ak 
edayehtufaenAkñúgkarvas;Evg lkçN³TaMgenHvamanPaBGaRs½yeRcIneTAnWgGñkvaytémø dUecñHlT§pl 
rbs;vak¾mankarERbRbYlxøaMgBImnusSmñak; eTAmnusSmñak;eTot. eTaHCay:agenHkþI viFIsaRsþCaeRcIn)an 
RtUvykmkGnuvtþCabeNþIr²enAkñúgmnÞIrBiesaFn_edIm,Ikat;bnßynUvGaRs½yPaBenH. 

CakarBit karGPivDÆn_BUCmYyEdlmanrYmbBa©ÚlnUvRKb;lkçN³sMxan;²Edlcg;)an KWBitCaBuM 
GaceFVI)an b¤kñúglkçN³twgEtgbMputTaMgnaGtItkal k¾dUcnaeBlbc©úb,nñ. b:uEnþeTaHCay:agenHkþI nig 
GaRs½yedaymankarrIkceRmIn\tQb;QrénviTüasaRsþGnuvtþn_nana CaBiesskarrIkceRmIneCOnelOn 
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y:agxaMøgkøaénCIvbec©kviTüaenaH kþIRséménrukçCeRmIsviTUkñúgkarGPivDÆn_BUCRsUvTMenIbl¥² bMerInUvtRmUvkar 
ksikr nigTIpSarGacQandl;karseRmcCaBitR)akdnaeBlGnaKtxagmux. 
5>2>3- RbePTénkarbnþBUC (Mode of Reproduction) 

karyl;dwgGMBIRbePTénkarbnþBUCenAkñúgBiPBrukçCati nigrUbsaRsþénpáarbs;vamansarsMxan; 
ya:gxøaMgdl;kareRCIserIsviFIsaRsþénCMerIsviTüa sRmab;ykmkGnuvtþ. enAkñúgGaNacRkrukçCati man 
RbePTbnþBUCbIya:gKW ³ 
5>2>3>1- karbnþBUCedaysrIragÁlUtlas; (Vegetative Reproduction) 

KWCakarbnþBUCGePT (Asexual Reproduction) edaysrIragÁlUtlas;. CaFm μtaenAkñúg 
karbnþBUCEbbenHKWmanenACaBiesselIRkumrukçCatiEdlman eGetrU:suIkUtPaB (Heterozygosity) enAkñúg 
esNUTIbrbs;va. karbnþBUCRbePTenHmanCaTUeTAenAelI ³ 

k- rukçCatiEdlK μanpáa b¤rukçCatiniböl (Flowerless or sterile flower)- dUcCa søwkéRK xÞwms 
dMLÚgCVa dMLÚgdUg Rtav xJI .l. 

x- rukçCatiEdlmandMNak;kalyuvPaB (Juvenile phase b¤ Juvenile Stage b¤ Basic 

Vegetative Period) Evg b¤CarukçCatiEdlmanry³eBlyUrBIeBldaMedayRKab; dl; 
éf¶ecjpáa (Men Sarom,  1996) . CaTUeTARkumenHKWCaBBYkeQIhUbEpø dUcCa sVay RkUc 
FUern KUEln emon e)a:m nigBBYkrukçCatilMGrmYycMnYnFM.l. 

K- rukçCatiEdlmanpáab:uEnþminmandak;RKab; b¤kardak;RKab;min)anl¥ . RkumenHmanenAelI 
rukçCatimYycMnYndUcCa dMLÚgmI GMeBA eck.l. 

tamry³karbnþBUCedaysrIragÁlUtlas; elIkElgEtmanktþaEdlCMruj EdlnwgnaM[mankar 
ERbRbYlelIBn§úsaRsþNamYyekIteLIg dUcCaGMeBIénbrivtþkmμ (Mutation) CaedIm Bn§úsaRsþénBUCem 
)anRtUvcmøgTaMgRsugeTAkUnecACMnan;eRkay. edayQrenAelImUldæanenH nigedIm,IrkSa[)an TaMgRsug 
nUvBn§úsaRsþrbs;BUCem b¤nUvlkçN³edImTaMgRsugrbs;BUCrukçCatimYycMnYn EdlCaFmμtabnþBUC edayePT 
b¤edayRKab; ¬]TahrN_ BBYkeQIhUbEpø¦k¾RtUv)anbnþBUCedaysrIragÁlUtlas;Edr. manviFIsaRsþCa 
eRcInEdlRtUv)anGnuvtþy:agTUlMTUlayenAkñúgkarbnþBUCedaysrIragÁlUtlas; dUcCa³ 

 karkat;bNþúH - Emk b¤edIménrukçCatiem)anRtUvkat;CakMNat;xøI²RbEvgRbmaN 20 
eTA 30 sgÞIEm:Rt rYcykeTAedatenAnwgdIEdl)anerobcM. tamviFIenH eKeXIjman 
karbnþBUCéndMLÚgmI GMeBA nigrukçCatilMGrmYycMnYn. eRkABIkarkat;edIm b¤Emk cMeBaH 
rukçCatixøHGacbnþBUC)anedaysøwk ¬edImEt¦ b¤edaykat;b£s ¬cM)a:dk;¦. 
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 karpSaM (Grafting)- enHKWCaviFIsaRsþEdleKniymeRbIeRcIn dUecñHEpñkrukçCati Edl 
eRbIenAkñúgenH k¾mankarERbRbYlxus²KañeTAtamRbePTrukçCatipgEdr . CaFm μta 
enAkñúgviFIenHcaM)ac;RtUv[manedImTMr (Rootstock) nigEmkTMr (Scion). edImTMr KWCa 
rukçCati b¤BUC b¤edImEdlmanPaBbnSaMx<s;eTAnwgyfabrisßan edayvamanRbBn½§b£smaM 
b¤Fn;CamYynwgCm¶WepSg²EdlmanRbPBBIdI ÉEmkTMrKWCarukçCati b¤ BUC b¤edImEdl 
pþl;plx<s; b¤manKuNPaBl¥tamkarcg;)an. enAkñúgkarpSaMEmkTMr GacCaEmk 
(Branch) b¤CaEPñk (Bud) GaRs½yelIRbePTrukçCatiEdlRtUveFVI. 

 karsak b¤bMe)A (Layering)- KWCaviFIsaRsþbnþBUCedayTuk[kUnrukçCatienACamYy 
edImemTMraMduHb£s nigGacrs;edayxøÜnÉg)an eTIbkat;ecjykeTAdaMedaypÞal;enAdI. 
eyIgGacEckviFIenHCaBIreTotKW ³ karbMe)Axül; (Air-layering) nigbMe)AdI (Ground-

layering). cMeBaHkarbMe)Axül; KWCakarsakEmkrukçCatiEdlsßitenAx<s; BIdIrhUt 
Tal;EtEmkenaHduHb¤sRKb;RKan; eTIbkat;EmkEdl)anbMe)AenaHykeTAdaMenAdI . 
edayELkkarbMe)AdIKWkarsakEmkrukçCatiEdlgayBt; niggayduHb¤s edayTajBt; 
kb;eTAkñúgdI rhUtTal;EtEmkenaHduHb¤sedayxøÜnÉg eTIbkat;ykeTAdaM. krNIcug 
eRkAenHmandUcCakarsak edImmøiHCaedIm. 

enAkñúgvb,kmμdMNaMRsUv karbnþBUCedaysrIragÁlUtlas; k¾RtUv)aneRbIR)as;y:agmanRbsiT§iPaB 
pgEdr BiessenAkñúgkarBRgIkBUCEdlmanlkçN³eGetr:UsuIkUtxøaMg ¬BBYkRsEg¦b¤enAkñúglkçx½NÐEdl 
RKab;BUCemmanticeBk ehIykarBRgIkRKab;BUC[)aneRcInbnÞan;KWCakic©karcaM)ac;. enAkñúgbribTenH 
edImEbkrbs;edImem)anRtUvbMEbkykeTAdaMbnþ . 
5>2>3>2- karbnþBUCedayePT (Sexual Reproduction) 

karbnþBUCRbePTenH caM)ac;tRmUv[mankarrlaybBa©ÚlKñaénkaEm:tjI nigkaEm:teQ μal nig 
karbegáIt[manCaRKab;. GaRs½yelIFmμCatiénkareFVIlMGgcr (Pollination) RbePTénkarbnþBUCenH 
GacEckecjCaBIrRkumeTotKW ³ 

k- sV½ycrlMGg (Self-pollinated) - enHKWCaRbePTrukçCatiEdlenAkñúgkenSampáarbs;vaman 
eksrjI nigeQ μalenACamYyKña dUecñHCaFm μtakarrlaybBa©ÚlKña énkaEm:tjI nigkaEm:t 
eQ μal  KWsßitenAkñúgpáaEtmYy b¤páaCamYyKñaEtmþg . RsUv sENþk)ay sENþkesog 
sENþkdI.l. sßitenAkñúgRkumrukçCati sV½ycrlMGg. eTaHCasßitenAkñúgRkumrukçCati 
sV½ycrlMGgk¾eday k¾karbgáat;qøgrvageksrjI nigeksreQ μal EdlsßitenAkñúgpáa 
epSgKña k¾enAEtmanEdr b:uEnþRtUvEtmankRmitTabCag 5 PaKry. 
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x- crlMGgbgáat; (Cross-pollinated) - enHKWCaRbePTrukçCatiEdleksrjI nigeksreQ μal 
sßitenApáaTIéTBIKña dUecñHCaFm μtakarkekIténRKab;KWCalT§plénkarbgáat; rvageksrjI 
nigeksreQ μal  EdlsßitenAkñúgpáaepSgKña . enAkñúgkrNIxøH eksrjI nigeksreQ μal 
sßitenAkñúgpáaepSgKñaEtenAkñúgedImEtmYy (Dioecious) dUcCa sVay sVaycnÞI eBat lðúg 
«Lwk nigRtsk;.l. b:uEnþmaneBlxøHeTotpáaTaMgBIr sßitenAedImepSgKña (Monoecious)  
dUcCakñúgkrNI edIm lðúg RkecA kb,as .l. eBlxøHrukçCatimYyRbePT CYnkalGacCa 
Dioecious pg nigCYnkalk¾GacCa Monoecious pgdUckñúgkrNI edImlðúg nig RkecA 
CaedIm. 

5>2>3>3- karbnþBUCtamGab:UmIk (Apomixis) 
KWCaRbePTénkarbnþBUCEdlsrIragÁePTénpáamin)anbMeBjtYnaTIrbs;xøÜn eday Embryo rbs;va 

minmankarrYmpSMénéNVy:UrvagsrIragÁePTTaMgBIr  b¤min)aneFVIBhuBlkmμ (Fertilization) ehIyERbCa 
lUtlas;dMeNIrkartamlkçN³karbnþBUCedaysrIragÁlUtlas;vij. rukçCatiEdlekItecjtamry³ kar 
bnþBUCtamGab:UmIkGacCa GabøÚGIut (Haploidy) b¤ DIbøÚGuIt (Diploidy) GaRs½yelIekasikaEdl Gab:UmIk 
ekIt. eBlxøHtamry³Gab:UmIk RKab;rukçCatiGacmanBnøkelIsBImYy ehIyeBlxøHeTotpáaénrukçCatiGac 
minGPivDÆCaRKab;b:uEnþGPivDÆsrIragÁdUcCaRsTab;xÞwm)araMgeTAvij. 
5>2>4- viFIsaRsþénCeRmIsviTüa (Breeding Methods) 
5>2>4>1- CeRmIsedayÉktþ³ (Pure line breeding) 

karGnuvtþn_enAkñúgviFIsa®sþ enHmaneKalbMNgCacMbg KWGPivDÆBUCEdlCaRsLaysuT§ 
BitR)akdecjBIRbCakrEdlmanPaBminsuT§ . dUecñHtamniymn½yenH RbsiT§iPaBénviFIsaRsþCeRmIs 
edayÉktþ³kúñgkarGPivDÆn_BUCRsUvfμ I² KWGaRs½yelIbMErbMrYlBn§úEdlmanenAkñúgBUCem. ebIsinCaBUCem 
manPaBsuT§x<s;eTAehIyenaH kareRbIR)as;viFIsaRsþenHKWKμanRbsiT§iPaBeT. BUCRsUvRbéBNICaTUeTAKWCa 
RbCakrEdlmanbERmbRmYlBn§úx<s; b¤k¾Gacniyay)anfa minEmnCaRsLaysuT§eT dUecñHviFIsaRsþ 
énCeRmIsedayÉktþ³ GacnwgGnuvtþ)ankñúgkrNIenH ebIsinCaeyIgcg;GPivDÆBUCfμI² ecjBIBUCemNamYy 
enaH. 

enAkñúgkarGnuvtþn_ viFIsaRsþCeRmIsedayÉktþ³ RtUvRbRBwtþeTACabICMhanKW ³ 
CMhanTImYy³ eRCIserIsrukçÉktþ³ b¤kYrRsUv y:ageRcInecjBIBUCemmYyEdlmanBn§úPaB minsuT§. 

KYreRCIserIsykEtkYrmYyenAkñúgKum<nimYy².  cMnYnénrukçÉktþ³ ¬kYrRsUv¦ EdlRtUveRCIserIs KYrman 
cMnYneRcInGaRs½yeTAnwgeKalbMNgénkareRCIserIs eBlevla nigfvikaEdlman. CaFm μta kYrRsUv 
cMnYnBI 500 eTA 2000 kYr KYrRtUvBicarNaeRCIserIs. 
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CMhanTIBIr³ ral;rukçÉktþ³ b¤kYrRsUv Edl)aneRCIserIsenAkñúgCMhanTImYyRtUvykeTAdaM enAnwg 
valERsCaCYrtamRkum ¬kYr¦ edIm,IeFIVkarvaytémøedayEPñk munnwgeFVIkareRCIserIs. edImRsUvEdll¥ 
RtUveFVIkareRCIserIsrYcykeTAdaMbnþ sRmab;eFVIkarvaytémøeRCIserIsnaqñaMTIBIr nigTIbI b¤TIbYneTot. 
RsLayEdlminmanPaBFn;RTaMeTAnwgstVl¥it b¤ Cm¶W b¤manlkçN³minl¥epSgeTotRtUve)aHbg;ecal. 

CMhanTIbI³ ral;RsLayEdl)aneRCIserIsBICMhanTIBIr RtUveFVIkarvaytémølMGitenAkñúgkar 
BiesaFn_EdlmanbI b¤ bYnsar enAkñúgry³kalBIBIreTAbIqñaM b¤rdUvedayeRbobeFobCamYynwgBUCRsUv 
EdlksikrkMBugeBjniymenAkñúgtMbn; munnwgeFVIkareRCIserIsseRmc . RsLayEdlmanlkçN³l¥ 
RbesIrCageKRtUveRCIserIs nigBRgIkBUCedIm,IrMedaHCUndl;ksikr ¬rUbPaBTI 5-11¦. 
 

  
 eCaKC½yénviFIsaRsþCMerIsÉktþ³ )anRtUvTTYlsÁal;enATUTaMgBiPBelakBiessenAkñúgedIm 
stvtSTI 20 edaymanBUCdMNaMCaeRcIn)anRtUvGPivDÆtamry³viFIsaRsþenH. enAkñúgRbeTskm<úCa 
k¾eyIgmanBUCRsUvCaeRcInEdl)anGPivDÆedayviFIsaRsþenH ehIyk¾kMBugEteRbIR)as;ya:geBjniymBI 
RbCaksikrExμr. 
5>2>4>2- CeRmIsCaRkum (Mass selection) 

KWCakareRCIserIsykEtrukçCati b¤Éktþ³TaMgLayNaEdlmanlkçN³l¥bMput BIRbCakremmYy 
mkdak;;bBa©ÚlKñabegáItCaRbCakrfμ I EdlmanlkçN³smRsbeTAtamkarcg;)an . enHKWCaviFIsaRsþmYy 

 

kYrRsUv  200-1000kYr 
)anRtUveRCIserIsecjBIBUCem 

qñaM TI2 

qñaM TI3-4 eRCIserIsykEtRsLayl¥elIseK

qñaM TI1 

kYrRsUvEdlRbmUl)anRtUvykeTAdaMCaCYr

BiesaFn_eRbobeFobTinñplqñaM TI5-7 

eRCIserIs nigrMedaHRsLayEdll¥bMputqñaM TI8 

 
rUbPaB TI 5-11      KMnUsbMRBÜjéndMeNIrkarGnuvtþenAkñúgviFIsaRsþ CeRmIsÉktþ³ (Pure-line Selection) 
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Edl)anGnuvtþtaMgBIyUryarNas;mkehIy enAkñúgkarGPivDÆn_BUCfμ I². enAkñúgviFIsaRsþenH kYrBIedImRsUv 
Edll¥²RtUv)aneRCIserIsehIydak;bBa©ÚlKañmunnwgykeTAe)akEbnrYm. RKab;RsUvEdlTTYl)anRtUveRbI 
CaRKab;BUCsMrab;daMduHenAkñúgqñaM eRkayeTot. 

enAkñúgkarGnuvtþn_viFIsaRsþCeRmIsCaRkumenH edImRsUvRtUv)aneRCIserIstamry³karBinitüeTAelI 
epNUTIbénlkçN³mYycMnYndUcCa kMBs;edIm ry³kallUtlas; PaBFn;eTAnwgktþaCIv³ b¤GCIv³ lkçN³ 
lUtlas; b¤lkçN³RKab;RsUv.l. kareRCIserIsGacGnuvtþenAkñúgERsTaMgmUlEtmþg b¤k¾GacEbgEck 
ERsFMCakUnERstUc² rYccaMeRCIserIsedImRsUvkñúgcMnYnesμ IKña BIkñúgkUnERstUc²TaMgenaH. CaFm μta KYr 
eRCIserIsRbmaN 500 eTA 1000 edImsMrab;dak;bBa©ÚlKña ¬rUbPaBTI 5-12¦. CaTUeTAviFIsaRsþ 
CeRmIsCaRkumenH RtUv)aneKGnuvtþeRcInenAelIkargarplitkmμRKab;BUCsuT§ edayeKkat;edImRsUvEdleK 
snμtifaCaBUClayecj ehIyrukçCatiEdlenAsl;RtUv)anRbmUlcUlKñasMrab;daMenAeBleRkay²eTot. 

 
  
5>2>4>3- bgáat;km μ (Hybridization) 

bgáat;km μKWCadMeNIrkarbnSMnUvlkçN³mYycMnYnénBUCBIr b¤eRcIn eTAkñúgesNUTIbmYy. enAkñúg 
n½yenH CMhandMbUgrbs;bgáat;km μKW karbgáat;rvagBUCRsUvEdlmanesNUTIbxus²Kña edaykar eRkov 
(Emasculation) b¤karkat;ykeksreQμal (Stamen) BIBUCEdlkMNt;faCaBUCem nigkarcab;yklMGg 
(Polen) BIBUCEdlkMNt;faCaBUC)a eTAdak;enAelImat;éneksrjI (Stigma).  bgáat;kmμGacCa ³ 

 karbgáat;eTal (Single cross) = A x B 

 

kYrRsUv  500-1000kYr 
)anRtUveRCIserIsecjBIBUCem 

qñaM TI2 

qñaM TI3-4 eRCIserIskYrRsUvEdll¥ dak;bBa©ÚlKña ehIyykeTAdaMCarYm 

qñaM TI1 

kYrRsUvEdlRbmUl)anRtUvykeTAdaMCarYm

BiesaFn_eRbobeFobTinñplqñaM TI5-7 

eRCIserIs nigrMedaHRbCakrEdll¥bMputqñaM TI8 

 
rUbPaB TI 5-12 KMnUsbMRBÜjéndMeNIrkarGnuvtþenAkñúgviFIsaRsþ CeRmIsCaRkum (Mass Selection) 
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 bgáat;bEnßm (Top cross)  = (A x B) x C 

 bgáat;eTV (Double cross)  = (A x B) x (C x D) 

 

CabnþbnÞab;eRkayeBlEdlkarbgáat;)anRtUveFVI kUnbgáat;CMnan;TImYy (F1) )anRtUvdaM ehIy 
RKab;RsUvTaMgb:unμanEdlTTYl)an RtUvRbmUlsRmab;daMenAqñaMxagmux. RKab;RsUvenH KWCaRKab;BUCsRmab; 
daMkUnbgáat;CMnan;TIBIr (F2) EdlFatuBitKWCaCMnan;TImYyénkareFVIvieyaKkmμ (Segregation) ehIyEdlkar 
eRCIserIsGaccab;epþIm)an. enAkñúgkarGnuvtþmanviFIsaRsþepSg²KñakñúgkardaM EfTaM nigeRCIserIsdUcCa ³ 

k- BgSaviFI (Pedigree method) 

enAkñúgviFIsaRsþenH eRkayeBlEdlkarbgáat;)anRtUvGnuvtþ RKab;RsUvEdl)anRbmUlBIedIm 
bgáat; ¬kYrbgáat;¦ )anykeTAdaM [ekItmanCaRbCakrénkUnbgáat;CMnan;TI 1 (F1). naeBlTMural;RKab; 
EdlmanenAkñúgRbCakrénCMnan;TI 1 enHRtUv)anRbmUl nigykeTAdaMsMrab;CMnan;TI 2 (F2) EdleBlenaH 
PaBCavieyaKkmμ (Segregation) énlkçN³)anRtUvsMEdgecj. edImRsUv ¬Éktþ³¦ EdlmanlkçN³ 
eqøIytbRsbeTAnwgeKalbMNgénkarbgáat;RtUv)aneRCIserIs nigdaMCabnþedayrkSanUvÉktþPaBdac;xat 
enH BIkUnbgáat;CMnan;TI3 (F3) TI4 (F4)  TI5 (F5)  TI6 (F6)  b¤rhUtTal;EtRsLayénÉktþmanPaB 
ÉksNæan b:uEnþk¾minelIsBICMnan;TI8 (F8) Edr.  kareRCIserIs)anRtUvGnuvtþrvagÉktþ³enAkñúgRsLay 
naCMnan;tMbUg² b:uEnþedaysnSwm²kareRCIserIsenH)anQaneTArkkareRCIserIsrvagRsLayvij enA 
CMnan;eRkay².  edayviFIsaRsþenHGacRtYtBinitü b¤tamrkRbPBedImenACMnan; TI2 (F2) )aneTIbeK[ 
eQ μaHfaBgSaviFIdUecñH  ¬rUbPaBTI 5-13¦.    

x- smUhviFI (Bulk method) 

xusEbøkBIBgSaviFI EdlkareRCIserIs (Selection) )ancab;epþImtaMgBIkUnbgáat;CMnan; TI2 (F2) 
enAkúñgsmUhviFIkareRCIserIsenH minRtUv)anGnuvtþenAdMNak;kaldMbUg²eLIy rhUtdl;rukçCatiPaKeRcIn 
énRbCakr )anQaneTArkG:Um:UEsnPaBesÞIrTaMgRsug EdlCaFm μtaKWenACMnan;TI6 (F6) eTIbkareRCIserIs 
)ancab;epþIm. enAkñúgCMnan;enH edayÉktþ³PaKeRcInénRbCakr)anQaneTArkPaBCaG:Um:UEsnehIyenaH 
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dUecñHkareRCIserIsmanlkçN³gayRsYl nigR)akdedayehtufaGVIEdl)aneRCIserIs KWCaGVIEdleyIg 
cg;)an. enAkñúgviFIsaRsþenHcab;BICMnan;TI2 rhUtdl;CMnan;TI5 edayGaRs½yelIeKalbMNgénkarbgáat; 
rukçCatiénkUnbgáat; Cajwkjab;)anRtUvda;enAeRkamsm<aFénCMgW stVl¥it nigktþaminGMeNayplepSg 
eTotdUcCa karraMgs¶Üt b¤TwkCMnn;.l. eFVIdUcenHKWedIm,ICaCMnYydl;karsMerccitþkñúgkare)aHecalnUvral; 
Éktþ³ b¤rukçCatiTaMgLayNaEdlminmanPaBFn;RTaMeTAnwgbrisßanminGMeNayplTaMgenaH. 

enAkñúgkarGnuvtþn_smUhviFI ral;RKab;RsUvEdlmanenAkñúgERs RtUv)anRbmUl nigsMGat ehIy 
RtUvykeTAdaMsRmab;CMnan;eRkayeTot. dMeNIrkarenH GacRtUvGnuvtþCahUrEhrcab;BICMnan;TI2 rhUtdl; 
CMnan;TI5. naCMnan;TI6 kareRCIserIsGacRtUv)anGnuvtþedayedImRsUv ¬rukçÉktþ³¦ nimYy²RtUv)antamdan 

 

F1 

F2 

X

BUC  A BUC B 

F3 

F4 

F5 

F6 

F7 

F8-10 

BUCf μI
 

rUbPaB TI 5-13 KMnUsbMRBYjéndMeNIrkarGnuvtþenAkñúgviFIsaRsþ BgSaviFI (Pedigree Method) 
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nigeRCIserIsedayELk²BIKña . edImRsUvEdl)aneRCIserIsTaMgenH RtUvdaMepSg²BIKña tamCYr nigCa 
RsLayenAkñúgCMnan;TI7 nigenAkñúgCMnan;CabnþeTAeTot. RsLayEdlmanlkçN³l¥eqøIytbeTAtam 
eKalbMNgénkarbgáat; tamtRmUvkarcaM)ac; nigmanPaBGUm:UEsn GacRtUveRCIserIssRmab;dak;bBa©Úl 
eTAkñúgkarBiesaFn_eRbobeFobTinñplCakarBinitübnþ. RsLayEdll¥bMput GacRtUv)aneRCIserIs nig 
GacrMedaHeTACaBUCfμ I sRmab;CaGnusasn_CUndl;ksikreRbIR)as; ¬rUbPaBTI 5-14¦. 

 

 
smUhviFImanlkçN³samBaØ gayRsYlkñúgkarRbtibtþi ehIymantémøTabkúñgkarGnuvtþ b:uEnþva 

TamTareBlevlaeRcIn edIm,IseRmceRCIserIsykGIVEdlRtUvkar . müa:gvijeTotenAkñúgkarGnuvtþviFI 

 

F1 

F2 

X

BUC  A BUC B 

F3 

F4 

F5 

F6 

F7 

F8-10 

BUCfμI
 

rUbPaB TI 5-14 KMnUsbMRBÜjéndMeNIrkarGnuvtþenAkñúgviFIsaRsþsmUhviFI (Bulk Method) 
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saRsþrukçCeRmIsviTüaenH  hak;dUcCamankarBwgEp¥keRcIneBkeTAelIsm<aFFmμCati kñúgkarsRmitsRmaMg 
eRCIserIsykGVIEdlCatRmUvkarcaM)ac; EdlrukçCeRmIsviTUcg;)an . edIm,Ikat;bnßynUvcMNucGviC¢man 
TaMgenH viFIsaRsþkøaymYycMnYnénsmUhviFI)anRtUvGnuvtþ. 

K- smUhviFIkøay (Modified Bulk Method) 
smUhviFIkøayKWCaviFIsaRsþmYyEbb ekItecjBIkarbnSMrvagsmUhviFI nigBgSaviFI edayenA 

kñúgkarGnuvtþénviFIsaRsþenHCMhanmYycMnYnénBgSaviFI )anRtUvykmkbBa©ÚlCamYysmUhviFI. ]TahrN_ 
mYyenAkñúgenHKWenACMnan;TI2 kareRCIserIs)anRtUvcab;epþImGnuvtþ edayedImRsUvRtUv)aneRCIserIselI 
lkçN³Edlcg;)an b:uEnþRKab;RsUvEdlmanenAelIedImTaMgGs; RtUvdak;CamYyKña sRmab;daMenACMnan;TI3. 
karGnuvtþn_enH RtUveFVIenACMnan;CabnþbnÞab;rhUtdl;CMnan;TI6 naeBlEdledImRsUveRCIserIs)anRtUvTuk 
dak;edayELksMrab;daMCaCYr². karGnuvtþepSgeTotKWdUcCakarGnuvtþenAkñúgsmUhviFIEdr. 

X- ÉkRKab;viFI (Single seed descent method) 
CaeKalkarÉkRKab;viFI b¤ Single Seed Descent Method k¾Cabc©½yERbRbYlmYyrbs; 

smUhviFIEdr b:uEnþxusEbøkBIsmUhviFI EdlBwgEp¥ky:agxøaMgeTAelIsm<aFFm μCati kñúgkarsRmitsRmaMg 
eRCIserIs EdlCaehtubNþal[Éktþ³TaMgLayGacnwgTTYlrgnUvsm<aFxus²KñaenaH enAkñúgviFIsaRsþ 
enHmankarpþl;nUvlT§PaBes μIPaBmYy sRmab;karrs;enA nigsMEdgkm μdl;ral;rukçCatienAkñúgRbCakr. 
enAkñúgkarGnuvtþtamviFIsaRsþenHenAkñúgCMnan;TI2 RKab;RsUvEt 1 b¤2RKab;)anRtUvRbmUlykBIedImRsUv 
nimYy² rYcdak;bBa©ÚlKñaedim,IdaMCaCMnan;TI3. karGnuvtþrebobenH RtUvbnþrhUtdl;CMnan;TI5 b¤CMnan;TI6 
naeBlEdlÉktþ ¬edImRsUv¦Edl)aneRCIserIs RtUvdaMedayELk²BIKñadUckñúgsmUhviFIdUecñHEdr. naeBl 
bc©úb,nñviFIsaRsþenH eRcInGnuvtþenAkñúgkardaMedaycenøaHKum<ekokKña b¤jwkxøaMg kñúgbrimaNdg;sIuet 
rhUtdl; 1000 edImenAkñúg 1 Em:Rtkaer: eRbobeFobeTAnwgdg;suIet 25 eTA 35edIm enAkñúg 1 
Em:Rtkaer: sRmab;kardaMFmμta. CaTUeTAÉkRKab;viFI RtUveKeRbIR)as;kñúgkarbegáInel,OnCMnan;énkUnbgáat; 
b¤ EdleKsÁal;fa Rapid Generation Advance (RGA). tamviFIsaRsþenH eKGacbegáInel,ÓnCMnan; 
énkUnbgáat;cMeBaHTaMgBUCGevTrsnwgry³BnøW nigTaMgBUCevTrsPaBnwgry³BnøW edaycMeBaHBUCevTrsPaB 
nwgry³BnøWeKGacdaMva enAkñúgRbGb;eQIEdlGacnaMcUlbnÞb;Edlmanniy½tkmμBnøW (Light control) nig 
kMedA y:aggayRsYl. 

g- viFIsaRsþbgáat;RtLb; (Back cross method) 
viFIsaRsþbgáat;RtLb;KWCakarbgáat;énrukçCati ¬Éktþ³¦ NamYyenAkñúgRbCakr énkUnbgáat; 

CMnan;TI1 CamYyem b¤)arbs;xøÜn. viFIsaRsþenH RtUvykmkGnuvtþBiessnaeBlEdlBUCNamYymankar 
xVHxatelIlkçN³1 b¤ 2 EdlGacbMeBj)anedayBUCNamUyepSgEdl[eQμaHfaC μ Ún (Donor). 
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edayELkBUCEdlRtUvbMeBjenaH b¤EdlkUnbgáat;enACMnan;TI1 RtUvbgáat;CamYyvijenaHman eQμaHfapÞÜn  
(Recurrent). CaFm μtacMnYnénkarbgáat;RtLb;ERbRbYlBI 3 eTA 10 b:uEnþeTaHCay:agNakþIkarbgáat; 
RtLb;RtUvGnuvtþrhUtdl;lkçN³caM)ac;)anRtUvepÞrmkBUCpÞÜn ¬rUbPaBTI5-15¦. lkçN³Biessénkar 
bgáat;RtLb;KW³ TImYy minb:HBal;dl;bnSaMPaBénrukçCatirbs;BUCEdlRtUvEklMG ¬BUCpÞÜn¦ TIBIr eKGac 
eRbIeBlevlaxøIedIm,IGPivDÆBUCfμ I nigTIbI eTaHbICamanlkçN³xøHEdlcgKña (Linkage) Cab;xøaMgk¾edayk¾ 
GacRtUvbMEbk)anedayviFIsaRsþenHEdr. CaFmμtaviFIsaRsþenHeRbIEtkñúgkarbegáInKuNPaBplitpl nig 
minsRmab;karbegáInTinñpleT . 

 

F1 qñaMTI 2 

XBUC  A BUC B 

Tuk[eFVIsVy½crlMGg 

BUCf μI

X BUC B 

BC1 

BC2 

BC3 

BC4 

X

X

X

X

BUC B 

BUC B 

BUC B 

BUC B 

BC5 

BC6 

X

X

BUC B 

BUC B 

qñaMTI 3 

qñaMTI 4 

qñaMTI 5 

qñaMTI 6 

qñaMTI 7 

qñaMTI 8 

 

rUbPaB TI 5-15 KMnUsbMRBYjéndMeNIrkarGnuvtþenAkñúgviFIsaRsþ bgáat;RtLb; (Back Crossing)  
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5>2>4>4- brivtþkmμ (Mutation) 
brivtþkmμKWCadMeNIrkarpøas;bþÚry:agécdnü nigTan;hn;enAkñúgBn§úsaRsþénrukçCati. brivtþkmμ 

GacekIteLIg)anGaRs½yedayktþaeRcInya:g b:uEnþCasMxan;KWktþaEdlbNþal[mankMhusenAkñúgdMeNIr 
karBhubMEbkén DNA (Errors of DNA replication)  b¤PaBécdnüEdlbNþal[mankarxUcxatdl; 
DNA (Damage to DNA). brivtþkmμGacEckecjCaBIrKW brivtþkm μedayFmμCati (Spontaneous 

mutation) nigbrivtþkm μedaymnusS (Induced mutation). 
k- brivtþkm μedayFm μCati (Spontaneous or natural mutation) 

 
KWCakardMeNIkarEdlbrivtþkmμ)anekIteLIgedayÉkÉg nigCahUEhrenAkñúgFmμCati ehIyeday 

K μanGnþraKmn_BImnusSesaHeLIy ¬rUbPaB 5-16¦. GRtaénkarekIteLIgbrivtþkmμRbePTenH man 
tictYcNas; b:uEnþvak¾GaceFIV[bERmbRmYlBn§úekIneLIg sRmab;CamUldæanenAkñúgkareRCIserIsenAkñúg 
kargarGPivDÆBUCRsUvfμ I²Edr. pÞúyeTAvijkarekIteLIgénbrivtþkm μenH minCaRbkarcg;)anenAkñúgkargar 
plitkmμRKab;BUCeLIy. ehtuplEdlbNþal[manbrivtþkm μenH KWminGacdwgedayBitR)akd)aneLIy 
b:uEnþmanktþamYycMnYn EdleKdwgfaGacman\T§iBldl;)atuPUtenH dUcCa lkçN³Bn§úsaRsþ lkçxNÐsrIr³ 
saRsþ sarFatuciBa©wm sItuNðPaB BnWø nigkaMrs μ I.l. ¬rUbPaB 5-17¦.  

x- brivtþkmμedaymnusS (Induced Mutation) 
pÞúyBIbrivtþkm μedayFm μCati EdlGVI²ekIteLIgedayK μankareRKagTuk nigmindwgBIbuBVehtu 

c,as;las;enaH enAkñúgenHmnusSKWCaGñkbegáIt[manbrivtþkmμ edayeRbIPñak;garbgá b¤Pñak;gar EdlCaGñk 
bgá[manbrivtþ. Pñak;garbgáenHmaneQ μaHfa brivtþkr (Mutagenic agents b¤ Mutagens). edayELk 
Éktþ³EdlTTYlrgnUvbrivtþkmμenH maneQμaHfa brivtþrUb (Mutant). manbrivtþkrCaeRcInEdleKsÁal; 

 
rUbPaBTI 5-16³  GMeBIénbrivtþkm μedayFmμCati (Spontaneous mutation) elIrukçCatilMG nigeBat 
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nig)anEbgEckva CaBIrRkumFM²KW 
brivtþkrrUbFatu (Physical 

mutagens) nig brivtþkrKImIFatu 
(Chemical mutagens). 

1- brivtþkrrUbFatu(Physical 

mutagens) 

brivtþkrrUbFatu EbkecjCaBIr 
RkumeTotKW RkumeGLikRtUma:ej:Tik 
(Electromagnetic) EdlmandUcCa 
kaMrsμIGuic (X ray) nigGu‘lRtavIy:UeLt 
(Ultra-violet).l. nigRkumGIuy:ug 
(Ionizing) EdlmandUcCa kaMrsμ I 
háama: ( γ ray) kaMrsμIGal;hVa (α ray) 
nigkaMrsμ I ebta (β ray). l. 

2- brivtþkrKImIFatu (Chemical mutagens)  

brivtþkrKImIFatuEdleKsÁal;eRcInman em:TIlem:tans‘ulhVÚNat (Methyl Methane 

Sulphonate) eGTIlem:tans‘ulhVÚNat (Ethylen Methane Sulphonate) nigeGTIELnGIumIn (Ethylen 

Imine). l. 
karsikSaeTAelIbrivtþkmμ)ancab;epþImnaqñaM 1927 naeBlEdlelak Muller )anbgðajfa 

kaMrsμIGiuc ( X-rays) GacCMruj[manbERmbRmYlenAkñúgBn§úénRbePTér (Drosophila) ehIyGac 
ekItecjnUvRbePT Drosophila f μ IEdlminFøab;manenAkñúgFm μCati ¬Allard, 1960¦. CabnþenA 
qñaM1954 elak Stadler Edl)aneFVIkarsikSay:aglMGitGMBI\T§iBlénkaMrsμIGuicelIrukçCati k¾)anRbkas 
pgEdrfa kaMrsμ IGuicGaceFVI[manbrivtþkmμy:agxøaMgenAkñúgBn§úsaRsþéneBat nigRsUv)alI (Barley) .  

brivtþkmμKWCaviFIsaRsþmYyd¾RbesIr enAkñúgkareFVI[manbERmbRmYlBn§úenAkñúgRbCakrrukçCati 
edIm,IgayRsYldl;kareRCIserIs b¤dl;karGPivDÆn_BUCf μ I² . dUecñH ebIsinCaRbCakrNamYy manbERm 
bRmYlBn§úx<s;Rsab;ehIyenaH brivtþkmμminCakarcaM)ac;eLIy . kareRbIbrivtþkmμedIm,IGPivDÆn_BUCfI μ² 
KWmanRBMEdn edaysarfaCaTUeTARbsiT§PaBénbrivtþkmμTaMgBIrRbePT ¬brivtþkm μFmμCati nigbrivtþkmμ 
edaymnusS¦ Gacpþl;\T§iBlminl¥ eRcInCagl¥dl;epNUTIbénrukçCati ehIymüa:gvijeTot vaGacman 
RbsiT§iPaBEtkñúgkareFVIbsidækmμ elIlkçN³mYy b¤ BIrb:ueNÑaH. ]TahrN_ kMBs;edIm b¤ RbEvgkYr .l. 

 

 

RKab;RsUvEdlTTYlrgnUvbrivtþkm μ

 
rUbPaB 5-17³ karbgðajGMBIdMeNIrkar Edlbgá[manbrivtþkmμ 

edayFmμCati enAelIrukçCati 
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enAkñúgkrNIEdlbrivtþkmμ RtUvykmkGnuvtþ kareRCIserIsbrivtþkr KWCakarcaM)ac; b:uEnþenHk¾GaRs½y 
eTAelIRbePTénrukçsmÖar³ (Plant materials) EdlRtUvTTYlrgnUvbc©½ybrivtþkmμEdr. cMeBaHdMNaMRsUv 
rukçsmÖar³cMbg EdleRbIenAkñúgkareFVIbrivtþkmμKWRKab;RsUv. CMhanénkarGnuvtþ sRmab;kareFVIbrivtþkmμ 
enAelIdMNaMRsUv manCabnþbnÞab;dUcteTA³ 

 karbegáIt[manCMnan;TI1 b¤ M1 ³ RKab;RsUvRtUvykeTARClk; kñúgbrivtþkrKImIFatu b¤ dak; 
eRkamkaMrs μ IFatuviTüúskmμ ¬brivtþkrrUbFatu¦ kñúgkRmitkMNt;NamYy rYceTIbykeTAdaM. 
tamdankarduHlUtlas;énrukçCatiTaMgGs;kñúgRbCakr. rukçCatiTaMgLayNa Edl)ankMNt; 
faCabrivtþrUbGacRtUveRCIserIssMrab;daMenAkñúgCMnan;TI2 (M2) . 

 CMnan;TI 2 (M2) ³ edImRsUvEdlkMNt;faCabrivtþrUb)anRtUveRCIserIs ehIydaMenA kñúg 
CMnan;TI 2 enH. enHKWCadMNak;kalsMxan;edaybrivtþrUb)anRtUveFVIvieyaKkmμ (Segregate) 

nigbEmøgeTACaDIbøÚGuIt (Diploid) vij. 
 CMnan;TI 3 (M3) ³ RbCakrbrivtþrUbEdl)aneRCIserIsBICMnan;TI 2 (M2) RtUvdaMenAkñúgCMnan; 

TI3 enH ehIyRtUveFVIkarvaytémøy:agRbugRbytñ½. RbCakr b¤edImRsUv brivtþrUbEdll¥ 
RtUv)aneRCIserIs ehIydaMenAkñúgCMnan;TI 4 nighUrEhCabnþbnþab; edIm,Ivaytémø bnSúT§ nig 
BRgIk. brivtþrUbEdll¥GacRtUveRCIserIs nigeFVIkarsakl,gkñúgry³eBl 2-3 qñaM munnwg 
seRmcpþl;CUnksikrsRmab;eFVIkardaMduH ¬rUbPaB 5-18¦. 

 

 

 

brivtþkrEdlbegáItedaymnusS 

M1 

M2 
&M3 

 
rUbPaB 5-18  karbegáIt[manbrivtþkmμedayGnþraKmn_rbs;mnusS (Induced mutation) 

nigdMeNIrkareRCIserIs 
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5>2>4>5- visVkm μBn§ú (Genetic engineering)  
KWCaviFIsa®sþrukçCeRmIsfμ ImYy EdleRbIR)as;karyl;dwgBak;Bn§½dl;karRKb;RKg (Gene 

manipulation) Ejk (Gene isolation) nigepÞrBn§ú (Gene Transfer) BIGgát;RkUm:UsUménsrIragÁmYyeTA 
srIragÁmYyeTot sRmab;karGPivDÆn_BUCfμ I²EdlminFøab;manenAkñúgFmμCati. viFIsaRsþenH)anRtUveRbICa 
elIkdMbUgCamYy nwgBBYkmIRkUb ¬mIRkUsrIragÁ¦ b:uEnþnaeBlbc©úb,nñ )anRtUveRbIya:gTUlMTUlayCamYynwg 
rukçCati nigstV. enAkñúgviFIsaRsþenHsMNMuBn§ú (Genome) énrukçCati b¤stV)anRtUvEkERbedaykarbBa©Úl 
Ggát;RkUm:UsUm DNA EdlmanpÞúkBn§úcg;)anmkBIsrIragÁénGm,ÚrepSg²BIKña. Ggát; DNA enH)anRtUv 
bBa©ÚleTAkñúgRkUm:UsUménsrIragÁ EdlRtUvbþÚrtamviFIsaRsþeRcIny:ag . ekasikaEdlRtUvbþÚrtamviFIsaRsþ 
enHmaneQ μaHfa ekasikabEmøgBn§ú (Trangenic cell) ÉrukçCatiEdlmanekasikabEmøgBn§ú maneQ μaHfa 
srIragÁbEmøgBn§ú (Trangenic organism). visVkm μBn§úKWCaEpñkmYyénCIvbec©kviTüa (Biotechnology). 

 
naeBlbc©úb,nñ enAkñúgkarGPivDÆsrIragÁbEmøgBn§ú eKniymeRbIPñak;garcmøg (Vector) EdleK 

)anykmkBI BBYk)ak;etrIenAkñúgdIeQ μaH Agrobacterium tumefaciens. CaFmμtaBBYk)ak;etrI 
enHbgá[manCm¶WBkKl; (Crown gall disease) edayrukçCatiEdlmanCmW¶EtglUtlas;xusFmμtaBiess 
enAnwgKl;rbs;va. karbegáItBkenHKWbNþalmkBIkarbBa¢Ún nigRCatcUl (Tranfer and insert) 

eTAkñúgsMNMuBn§ú (Genome) énrukçCatiTTYlrg edayEpñkmYyénRkUmU:sUmrbs;)ak;etrI EdleK[eQaμHfa 
Ti-Plasmid ¬rUbPaB 5-19¦. PaBsmRbkbén Ti Plasmid enH)aneFVI[eKeRbIR)as;vay:agTUlM 
TUlaykñúgkareFVICaPñak;garcmøgnaMykBn§úBIrukçCatimYy eTAdak;rukçCatimYyepSgeTot ¬rUbPaB 5-20¦. 

 

rUbPaB 5-19 dMeNIrkarCRmuj[manCm¶WBkKl; EdlbNþalmkBI)ak;etrI Agrobacterium tumefaciens 

tamkareRCotcUlrbs; Ti-Plasmid (Griffiths et al., 1996)  
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naeBlbc©úb,nñeCaKC½ymYy enAkñúgkargarRsavRCavdMNaMRsUvedayeRbivisVkmμBn§ú KWkarGPivDÆn_ 

RsUvEdlsm,ÚredayRbUCIvCati Ga (Provitamine A) EdleKsÁal;CaTUeTAfaCa RsUvmas (Golden 

rice). RsUvmasKWCasrIragÁbEmøgBn§ú pÞúkeTAeday beta-carotene EdlCaRbPBénvItamIn Ga. kar 
GPivDÆn_RbePTRsUvenHeLIgKWedIm,IRbyuT§RbqaMgnwgkgVHvItamIn Ga EdlCamUlehtucm,gbNþal[man 
mnusSxVak;RbmaNknøHlanGñk nig Gñksaøb;RbmaN mYylanGñkkñúgmYyqñaM² enAkñúgbNþaRbeTsRkIRk 
enAkñúgBiPBelak rYmTaMgRbeTskm<úCapg. RsUvmas)anRtUvGPivDÆn_eLIgeday elakbNÐit Ingo 

Potrykus nig elakbNÐit Peter Beyer mkBIRbeTssVIs naqñaM1999 ¬rUbPaB 5-21¦. 

 

rUbPaB 5-20 dMeNIrkarplitrukçCatibEmøgBn§ú ( Griffiths et al., 1996)  

 

 
rUbPaB TI 5-21 RsUvmas (Golden rice) Edl)anGPivDÆedayeRbIR)as;CIvbec©kviTüaTMenIb (Biotechnology) 

tamviFIsaRsþvisVkmμBn§ú (Genetic engineering) . rUbxageqVgKWCaRsUvFmμta ÉrUbkNþalKWCa 
RsUvmas edayELkrUbxagsþaMKWbgðajBIsac;RKab;énRsUvmas nigbMErbMrYlEdlman. 
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5>2>5- lkçN³énBUCGnusasn_ 
5>2>5>1- BUCRsUvcMkar b¤RsUvPñM (Upland rice variety) 

BUCRsUvRbePTenH RtUvmanlkçN³CaRsUv EdlmanGayu 
kal Rsal eTAkNþal manedImdgrwgmaM mindYleBlTuM mansøwk 
Tg;C½yQrRtg;EtsøwkxageRkam² Føak;cuHkñúgkRmitRbmaN 45 
GgSa ehIyRtUvmanevTrsPaBexSayeTAnwgry³BnøW ¬rUbPaB 5-
22¦. BUCRsUvcMkarRtUvFn;pgEdreTAnwgkarraMgs¶Üt eTAnwgPaB 
RbECgCamYynwgesμA nigkarbMpøajBICmW¶ BiessCmW¶xñarGMe)aH 
(Blast).  knøgmkviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa 
Føab;)anrMedaHBUCRsUvcMkarmYycMnYnpgEdrdUcCa BUC sIta nig BUC 
ramekrþ×. 
5>2>5>2- BUCRsUvERsTMnabTIBwgrbbTwkePøóg (Rainfed 

lowland rice variety)  
enAkñúgRkumenH BUCRsUvRtUvmanedImdgx<s;mFüm søwkQr rageRTt ehIyRtUvFn;CamYy nwgktþa 

brisßanepSg² dUcCaktþaCIv (Biotic stresses) nig GCIv (Abiotic stresses) CaedIm ¬rUbPaB 5-23¦. 
PaBFn;CamYynwgkarraMgs¶Üt (Drought resistant) nig CamYykarlicTwk (Submergence tolerant) 

KWCaRbkarcaM)ac; sRmab;RkumRsUvRbePTenH. 
k- BUCRsUvRsal (Early maturity rice variety) 

BUCRsUvRsal KWCaBUCEdlmanGayukalxøICag 120éf¶ 
GevTrsnwgry³BnøW ehIyeRcIndaMduH enAEk,rPUmi enAERselI b¤ERs 
EdlmanTwkrak; niggayRsYldl;karRKb;RKg. CaTUeTA BUCRsUv 
enH k¾eRbIpgEdrenAkñúgplitkmμRsUv begáInrdUv b¤enAedImrdUv 
vsSa. BUCRsUvsRmab;ERsEdlmanRbBn§½eRsacRsB GacnwgeRbI 
enAkñúglkçNÐenH ¬sUmemIlcMnuc 5/2/5-4¦.  

x- BUCRsUvkNþal (Medium duration rice variety) 

BUCRsUvkNþalEckecjCa 2RbePTKW RkumGevTrsnwg 
ry³BnøW (Photoperiod insensitive) nigRkumevTrsnwgry³BnøW 
(Photoperiod sensitive). RkumGevTrsnwgry³BnøWmanGayukal 
BI120 eTA 150éf¶ ÉRkumevTrsnwgry³BnøW RtUvecjpáacab;BI 

 
rUbPaB 5-22 BUCRsUvcMkar b¤RsUvPñM 

 
rUbPaB 5-23 BUCRsUvERsTMnab TIBwg 

rbbTwkePøóg 
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Bak;kNþalExtula rhUtdl;Bak;kNþalExvicäika . BUCEdl)anGnusasn_ knøgmk manBUC snþiPaB1 
snþiPaB2 snþiPaB3 BBUl nigsarika EdlCaBYkGevTrsnwgry³BnøW  nigBUC xa1 xa2 xa3 xa11 
raMgCy½ nigBUCRsUvRkGUb mYycMnYndUcCa BUCpaárMdYl paárMeck paárMcg; páarMedg nig páaremot EdlCaBUC 
evTrsnwgry³BnøW. 

K- BUCRsUvF¶n; (Late maturity rice variety) 

CaRbePTBUCRsUvEdlmanevTrsPaBxøaMgnwgry³BnøW . CaTUeTABUCRsUvenAkñúgRkumenH ecjpáa 
eRkayBak;kNþalExvicäika . BUCEdl)anGnusasn_knøgmkman 
BUCxa4 xa5 xa6 xa7 xa8 xa12 nigxa13. 
5>2>5>3- BUCRsUvvar b¤RsUveLIgTwk (Floating rice variety) 
 CaRbePTRsUvEdlmanlkçN³Biess GacduHlUtlas; 
enAkñúgERsEdlmanCMerATWkeRCA cab;BIknøHEm:RteLIgeTA. 
lkçN³BiessEdlBUCTaMgenHRtUvman KWlT§PaBGaclUteLIg 
tamTwk)an (Elongation ability) nigmanlT§PaBlutCgÁg; 
(Kneeing ability) edIm,IkuM[kYrRsUvkb;eTAkñúgPk;EdlbNþal 
[b:HBal;eTAdl;KuNPaBk¾dUc CaTinñplEdr ¬rUbPaB 5-24¦. 
CaFm μtaBUCRsUvvar b¤RsUveLIgTwkmanevTrsPaBxøaMgnwgry³BnøW. 
BUCEdl)anGnusasn_knøgmkmanBUC dUn xavtaeBRC nigeTvta. 
5>2>5>4- BUCRsUvsRmab;ERsEdlmanRbBn§½eRsacRsB (Rice 

variety for irrigated conditions) 
sRmab;lkçx½NÐERseRsacRsB BUCEdlKYrpþl;Gnusasn_ 

RtUvmanGayukalxøIminelIsBI 120éf¶ nigmanGevTrsPaBeTA 
nwgry³BnøW. BUCsRmab;lkçx½NÐenHRtUvmankMBs;BITabeTA mFüm 
¬80-120sgIÞEm:Rt¦ søwkRkas; manBN’ébtgcas; QrRtg; 
nigmanskþanuBlTinñplx<s; ¬rUbPaB 5-25¦. skþanuBlPaB 
énkarEbkKum<GacCaktþasMxan; b:uEnþkarEbkKum<xøaMgeBkGacmin 
manGMeNaypll¥dl; KuNPaBRKab; nigTinñpl edaybNþal[ 
mankarRbNaMgRbECg (Competition) rvagedImem nigedImEbk 
kñúgkarRsUbykBnøW k¾dUcCaCICatidI EdlenHKWCamUlehtucMbgeFVI 
[TMhMRKab; nigry³eBlEdlRKab;RtUvGPivDÆn_ mankarxusKñaxaMøg 

 
rUbPaB 5-24 BUCRsUvvarb¤ RsUveLIgTwk 

 
rUbPaB 5-25 BUCRsUvsRmab;ERs Edl 

manRbBn§½eRsacRsB 
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rvagedImem nigedImEbk nigk¾CamUlehtuEdleFVI[mankarfycuHnUvGRtakin (Milling recovery) nigCa 
BiesskarfycuHnUvGRtaGgáredIm (Head rice recovery).  dUecñHehIyeTIbTsSn³fμ I²)anepþateTA 
rkkarGPivDÆn_BUCRsUvfμI² EdlmanedImemEtmYy (Single tillering) b¤edaymanedImEbk EtBIr b¤bI 
b:ueNÑaH ¬rUbPaB 5-25¦. sRmab;lkçx½NÐeRsacRsBenH BUCEdl)anGnusasn_knøgmk manBUC 
EsnBiedar GIuEG‘r66 GIuEG‘r72 RKU GIuEG‘reksr )arayN_ Clsar rhat; nigrMeBr. 
5>2>5>5- BUCRsUvRkGUb (Aromated /Scented /fragrant rice variety) 

GaRs½yedaytRmUvkarTIpSar RsUvRkGUbkMBugEtTTYlnUvkarepþatGarmμN_y:agBiess. enHKWCa 
RbePTBUCRsUvEdlmankøinRkGUbRbehIrenAeBldaM)aybriePaK b:uEnþPaBxøaMgénkøin ERbRbYlBIBUCmYyeTA 
BUCmYy BIrdUvmYyeTArdUvmYy nigBIry³eBlTukdak;enAkñúgCRgukqab; b¤yUr. RsUvRkGUbGacmanenAkúñg 
RKb;RkumRsUvBIxagelI b:uEnþnaeBlbc©úb,nñ eRcInmanenAkñúgRkumRsUvRsal nigRsUvkNþal. eRkABImankøin 
RkGUbRbehIr BUCTaMgenHk¾RtUvmanGgárEdlmanPaBrlUn faø nig)ayTn;pgEdr. BUCEdl)anGnusasn_ 
knøgmkman BUC EsnBiedar BUCpáarMdYl páarMcg; páarMeck páarMedg nigpáaremot. 
5>3- plitkm μRKab;BUCsuT§ (Seed production system) 
5>3>1- viFIsaRsþénkarplitRKab;BUC 

enAkñúgplitkm μdMNaMRsUv RKab;BUCEdlykmkeRbIR)as;sRmab;daMenAkñúgrdUv b¤qñaMnimYy²Gac 
TTYl)anBIRbPBxus²Kña. RbPBTaMgenaHGacCaRbPBmkBIksikrpÞal; b¤mkBIksidæanplitRKab;BUC. 
5>3>1>1- RbPBBIksikrpÞal; 

edayGnuvtþeTAtamRbéBNI nigTmøab;; karTukdak; b¤karRbmUlRKab;BUCsRmab;eRbIR)as;bnþ 
enAkñúgplitkm μdMNaMRsUv GacmanlkçN³xus²KñaeTAtamksikr eTAtamkRmityl;dwg nigtamkar 
ykcitþTukdak;rbs;ksikreTAelIkargarenH . 

k- eRkayeBle)akEbn ksikrrMElkRKab;RsUvEdl)ane)akEbnrYcdak;kñúg)av b¤kar:ugeday 
ELksRmab;TukeFVICaRKab;BUCnardUveRkayeTot. RKab;BUCEdlTTYl)anBIkarTukdak;tamviFIenH minGac 
cat;TukfaCaRKab;BUCl¥)aneLIy eRBaHvaGacmanbBaðaeRcInBak;Bn§½dl;KuNPaBRKab;BUC dUcCaRKab;RsUv 
GacmansuxPaBTn;exSay nigmanPaBsuT§ (Seed purity) TabedaymankarlayBIRKab;BUCénBUCRsUv 
epSg²eRcIn ehIyk¾GacmanlayRKab;esμA b¤RKYspgEdr . 

x- eRkayeBlRcUtrYckat; ksikreRCIserIskYrRsUvl¥²mYycMnYn eTAtamtRmUvkarCak;Esþg edIm,I 
eFVIkare)akEbnedayELk nigsRmab;TukCaRKab;BUCnardUveRkayeTot. RKab;BUCEdlTTYl)anBIkar 
Tukdak;tamviFIenHGac)anl¥CagviFIsaRsþxagelI b:uEnþk¾enAminTan;manlkçN³RKb;RKan; edIm,Icat;Tukfa 
CaRKab;BUCl¥)aneLIy. enAkñúgviFIsaRsþenHksikrcab;Garm μN_Cacm,gelIkYrRsUvEdlFM nigmanRKab; 
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eBjehIyENnl¥. RKab;RsUvEdlmanlkçN³xusKñaxøaMgBIBUCedIm k¾GacRtUv)anBicarNadkecjpg 
Edr. b:uEnþeTaHCay:agenHkþI karBinitüemIlEtelIkYr nigRKab;RsUv minTan;RKb;RKan;eLIyedayehtufa 
BUCBIrxusKñak¾GacmankYrRsUv nigRKab;RsUvdUcKañ b¤Rbhak;RbEhlKñaEdr Etk¾enAminGacR)akdfa 
lkçNHdéTeTotdUcCalkçN³rUbsaRsþ (Morphology)  srIrsaRsþ (Physiology) nigCaBiesslkçN³ 
Bn§úsaRsþ (Genetic) dUcKña b¤xusKñay:agNaenaHk¾minGacfa)aneLIy. dUecñHRKab;BUCEdlTTYl)antam 
viFIsaRsþenH k¾GacmanbBaðaCaeRcInBak;Bn§½dl; KuNPaBedaymanPaBsuT§Tab EdlbNþalmkBIkar 
layBIRKab;BUCénBUCRsUvepSg². 

K- ksikr)aneRCIserIs rkSaTukEpñkmYyénERsEdlCaFmμtaRsUvenAkñúgEpñkenaH RtUvmanedIm 
dgl¥ RKab;eBj nigKμanCm¶W b¤stVl¥itbMpøaj. TMhMERsénEpñkEdlRtUvkMNt;TuksRmab;ykRKab;BUCenH 
KWGaRs½yeTAtamtRmUvkarRKab;BUCEdlksikrman . CaTUeTAksikrGaceFVIkarsRmitsRmaMg eday 
kat;ecal b¤dkecjnUvedImEdlxusEbøkBIedImRsUvepSgeTot. karRcUtkat; e)akEbn nigral;karRbtibtþi 
epSg² enAkñúgEpñkenHénERs )anRtUveFVIedayELkBIkargarplitkmμTUeTAénERsTaMgmUl. RKab;BUC 
EdlTTYl)anBIkarTukdak;tamviFIenH manPaBRbesIrCagviFIsa®sþTaMgBIrBIxagelI b:uEnþGaccat;TukfaCa 
RKab;BUCl¥)anEtkñúgkrNI EdlBUCemsRmab;CacMNucepþIméneFVIkareRCIserIsenaH manPaBsuT§x<s; Et 
b:ueNÑaH. dUecñHedIm,I[viFIsaRsþenHGacTTYl)anpll¥ ksikrcaM)ac;RtUveRbIR)as;RKab;BUCdMbUg Edlman 
PaBsuT§x<s;TTYl)anmkBIGñkCMnajEpñkxagplitkmμRKab;BUC ehIyRtUvdUrRKab;BUCsRmab;eRbI enArvag 
2-3qñaMmþgy:agyUr . 
5>3>1>2- RbPBmkBIksidæanplitRKab;BUC 

enAkñúgviFIsaRsþenHplitkm μRKab;BUCsuT§ KW)anGnuvtþeTAtamlkçN³bec©keTs dUecñHKuNPaB 
RKab;BUCk¾RtUv)anFana. CaTsSn³ nigCakarGnuvtþn_ karplitRKab;BUCsuT§enAkñúgksidæanplitRKab;BUC 
RtUvEp¥kCamUldæaneTAelIcMeNHdwgbec©keTs nigsmÖar³TMenIb² ehIyk¾RtUvGnuelameTAtamEbbbT 
nitiRkmc,ab; nignitiviFIviTüasaRsþpgEdr. CaTUeTAkarplitRKab;BUCtamviFIsaRsþenH KWmanTMnak;TMng 
y:agCitsñiT§eTAnwgksikmμTMenIbeCOnelOn nigtRmUvkarTIpSarnaeBlbc©úb,nñ. 
5>3>2- RKab;BUCsuTæ (Seed) 
5>3>2>1- niymn½y 

RKab;BUCsuT§μ KWCaRKab;BUCEdlmanBn§údUcKañ BIRKab;BUCmYyeTARKab;BUCmYYy b¤k¾Gacniyay)anfa 
RKb;Éktþ ³énRKab;BUCenAkñúgRbCakrmYy  KWmanBn§údUcKña .   dUecñHeRkayeBlEdlRKab;TaMgenaH )anyk  
 eTAdaMenAkñúgyfalkçx½NÐNamYydUcKañRKb;rukçCatiEdlduHecjKWmanlkçN³dUcKña . 
5>3>2>2- sarsMxan; 
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bTBiesaFn_ nig]TahrN_CaeRcIn)anbgðajfakareRbIRKab;BUCsuT§mansarsMxan;y:agxøaMg enAkñúg 
plitkmμdMNaMRsUv . 

k- eFVI[TinñplekIneLIg ehIykarekIneLIgenHkan;EtmanTMhMFMeTAeTot Biess cMeBaHBBYk 
RsUvRsal (Sakhan Sophany et al., unpublished). 

x- eRkABIkarekIneLIgénTinñpl kareRbIRKab;BUCsuT§k¾GaceFVI[GaRtakin (Milling recovery) 

nigGaRtaGgáredIm (Head rice recovery) ekIneLIgEdr EdlenHk¾CaktþasMxan;mYyy:agsMxan; sRmab; 
TIpSar. 

K- kñúgkrNIEdlkareRbIRKab;BUCminsuT§ plitkmμdMNaMRsUvGaceFVI[BUCRsUvkøay b¤Gac)at;bg; 
nUvGtþsBaØaNxøÜnTaMgRsug (Variety deterioration). 
5>3>2>3- cMNat;fñak;RKab;BUC  (Seed Classification) 

enAkñúgRbBn½§plitkmμRKab;BUC CaTUeTAeK)anEbgEckCabYncMNat;fñak; GaRs½yeTAtamKmøatén 
ry³eBldaMduHBIRKab;BUCdMbUg b¤RKab;emeTAdl;CMnan; EdlRKab;BUCRtUv)anplitCak;Esþg ¬rUbPaBTI 5-
26¦. b:uEnþedayELkenAkm<úCanaeBlbc©úb,nñmanrhUtdl;cMNat;fñak;TI 5. enAkñúgplitkmμ RKab;BUC 
eTaHenAkñúgcMNat;fñak;Nak¾eday ral;karGnuvtþn_taMgEtBIkarerobcMsab rhUtdl;eBlRbmUlpl nig 
Tukdak; KWRtUveFIVedayRbugRby½tñbMput . CaFmμtakarplitRKab;BUC KWeRcInGnuvtþedaykarsÞÚgCaCYr nig 
EtmYyedImKt;kñúgmYyKum< b:uEnþeTaHCay:agenHkþIkardaMCaCYredayeRKOgcRk k¾GacCaviFIsaRsþEdlRtUv 
BicarNaEdr BiessnaeBlkmøaMgBlkmμRtUvecaTCabBaða .  karEfTaM dkes μA nigkat;BUClayecjRtUv 
eFIVeLIgCaRbcaMeTAtamdMNak;kallUtlas;éndMNaMedIm,ITTYl)annUvPaBsuT§l¥.
 RKab;BUCsuT§RtUv)anEckCa RKab;BUCsuT§CMerIsviTU RKab;BUCsuT§RKwH RKab;BUCsuT§TTYlsÁal; 
RKab;BUCsuT§GnuBaØat nigRKab;BUCsuT§l¥. edayELkBIenHKWenAmanRKab;BUCem EdlCaRKab;BUCdMbUg 
sRmab;Cakarcab;epþImkmμviFIplitkmμRKab;BUC. 

k- RKab;BUCem (Nucleus seed) - CaTUeTARKab;BUCemenHKWRtUvplit nigrkSaTukeday 
rukçCeRmIsviTU ehIyk¾minEmnCaRbePTRKab;BUCedIm,IeFVIBaNiC¢kmμEdr . 
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 x- RKab;BUCsuT§CeRmIsviTU (Breeder Seed)- KWCaRbePTRKab;BUCEdlcaM)ac;RtUvplit eday 
rukçCeRmIsviTU edayeRbIR)as;RKab;BUCem (NS) nigEdlRtUvdaMCaCYredaykYrRsUv Edl)anRbmUlBIBUC 
emNamYy. CaTUeTAkYrRsUvRbmaNBI 4000 eTA 1000 kYr RtUv)aneRCIserIsBIBUCem edIm,IykeTAdaMCa 
RsLaydac;²BIKña. ÉksNæanPaBenAkñúgRsLay nigrvagRsLayKWCaRbkarcaM)ac;bMput. RsLay 
EdlbgðajnUvPaBxusKñarvagedIm ¬Éktþ³¦ enAkñúgRsLay b¤xusKñaCamYyRsLaydéTeTot eTaHbICa 
tictYckþIRtUvkat;ecalTaMgRsugEtmþg. RsLayEdlenAsl;EdlmanlkçN³CaBUCemsuT§saF (True-

type progenies) nigmanÉksNæanPaB (Uniformity) TaMgRsugRtUvRcUtkat; nigRbmUlcUlKñasRmab; 
karplitRKab;BUCsuT§enAkñúgtMNak;kaleRkayeTot. 

K- RKab;BUCsuT§RKwH (Foundation Seed)- KWCaRbePTRKab;BUCEdlcaM)ac;KYrRtUvplit eday 
rukçCeRmIsviTU edayeRbIR)as;RKab;BUCsuT§CeRmIsviTU (BS) nigEdlRtUvdaMCaCYr. ral;edImRsUvEdlman 
lkçN³dUcBUCemsuT§saFRtUveFVIkarRbmUl nigdak;bBa©ÚlKña sRmab;karplitRKab;BUCsuT§enAkñúgdMNak; 
kaleRkayeTot. 

 

RKab;BUCem

RKab;BUCsuT§CeRmIsviTU 

RKab;BUCsuT§RKwH

RKab;BUCsuT§TTYlsÁal; 

RKab;BUCsuT§GnuBaØati 

RKab;BUCsuT§l¥

BUCfμI)anRtUvrMedaH dMeNIrkarCeRmIsviTüa

 

rUbPaB 5-26   KMnUsbMRBYjéndMeNIrkarGnuvtþenAkm<úCakñúgRbBn§½plitkmμRKab;BUCsuT§ 
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X- RKab;BUCsuT§TTYlsÁal; (Register Seed) - KWCaRbePTRKab;BUCEdlcaM)ac;RtUvplit eday 
eRbIR)as;RKab;BUCsuT§RKwH (FS) nigEdlRtUvdaMCaCYr. CarYmkarplitRKab;BUC enAkñúgdMNak;kalenH 
KWRbhak;RbEhlKñaeTAnwgkarplitRKab;BUCRKwHEdrb:uEnþenAkñúgRTg;RTayFMCag . 

g- RKab;BUCsuT§GnuBaØat  (Certified Seed)- KWCaRbePTRKab;BUCEdlRtUvplit edayeRbIR)as; 
RKab;BUCsuT§TTYlsÁal; (RS) nigEdlRtUvdaMCaCYr dUckñúgkrNIplitRKab;BUCsuT§déTeTotEdr. 

c- RKab;BUCsuT§l¥ (Graded Seed) - KWCaRbePTRKab;BUCEdlplitecjBIRKab;BUCsuT§RKwH b¤BI 
RKab;BUCsuT§éncMNat;fñak;déTeTot edayminrkSanUveKalkarN_énkarplitRKab;BUCsuT§TaMgRsugeLIy. 
CaTUeTAenAkñúgkarplitRKab;BUCsuT§RbePTenH KWGnuvtþdUckñúglkçN³plitkmμRsUvFmμtaEdr edaykñúg 
mYyKum<GacsÞÚgelIsBImYyedImKt; ¬2-3 edIm¦ b:uEnþk¾RtUvRbtibtþitameKalkarN_plitRKab;BUCsuT§ 
epSgeTotTaMgGs;Edr dUcCakarkat;BUClay b¤karTukdak;RKab;BUC.l. karplitRKab;BUCRbePTenH 
KWmanenAEtkm<úCaeyIgb:ueNÑaH edaymUlehtuedIm,Ikat;bnßyéføedImkñúgkarplit gayRsYlkñúgkar 
Tak;Tajksikr[cUlrYmkñúgkarRbIR)as;RKab;BUCsuT§. 
5>3>3- bmaNIyKuNPaBRKab;BUC 

KuNPaBRKab;BUC KWmansMxan;Nas;y:agxøaMgkñúgkarkMNt;Tinñpl enAkñúgplitkm μdMNaMRsUv 
b¤dMNaMepSgeTotTaMgGs;. dUecñHedIm,ITTYl)anTinñplx<s; kareRbIR)as;RKab;BUCEdlmanKuNPaBKWCa 
RbkarcaM)ac;bMput.  KuNPaBRKab;BUCRtUvkMNt;edayktþamYycMnYndUcCa PaBsuT§énRKab;BUC karlayén 
RKab;BUCmkBIBUCdéTeTot BIdMNaMdéTeTot b¤BIRKab;esμA GaRtaduH nigsMeNIm ¬taragTI 5-4¦. 
 

  

taragTI 5-4 bmaNIyénRKab;BUC 

briyay RKab;BUCsuT§RKwH RKab;BUCsuT§
TTYlsÁal; 

RKab;BUCsuT§ 
GnuBaØati 

RKab;BUCsuT§l¥

PaBsuT§ ¬Gb,rma¦ 98>00° 98>00° 98>00° 95>00°
kMeTckMTIsMram ¬Gtibrma¦ 2>00° 2>00° 2>00° 5>00°
cMnYnRKab;esμA ¬Gtibrma¦/KRk 10 20 20 30
cMnYnRKab;dMNaMepSg² ¬Gtibrma¦/KRk 10 20 20 30

 BUCepSg²eTot ¬Gtibrma¦/KRk 10 20 20 25
 RbePTepSg²eTot ¬Gtibrma¦/KRk 0 0 0 5

GRtadMNuH ¬Gb,rma¦ 85>00° 85>00° 85>00° 80>00°
sMeNImRKab; ¬Gtibrma¦ 12>00° 12>00° 13>00° 14>00°
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dUecñHRKab;BUCEdlmanKuNPaB KWRtUvEtmanGUm:UEsnPaBx<s; b¤mann½yfa ral;Éktþ³enAkúñg 
RbCakr RtUvmanBn§údUcKña EdlenHvanwgEsþgecjedaylkçN³edImdg nigRKab;dUcKañ. RKab;BUCEdl 
RbmUlplrYc RtUvEtmankarsMGat[)ans¥atl¥BIRKab;es μA RKab;BUCénBUCdéT b¤BUCdMNaMepSgeTot 
kMeTckMTIénsar³FatuepSg² dUcCa cMebIg sMbkGgáam nigkMeTcdICaedIm. RKab;BUCRtUvEtman sm,úr nig 
RTg;RTayl¥ Kμankar)ak;Ebk nigRtUvEtTuMl¥eBjeljeBalKWRKab;BUCRtUvEteBjENnl¥ mines<ót b¤exov 
nigKμankarbMpøajBIstVl¥itepSg². RKab;BUCRtUvEts¶Ütl¥ kñúgsMeNImminelIsBI 14° nigRtUvEtman 
lkçN³Ca BUCedImsuT§saF (True-type). 
5>3>4- ktþaEdlman\T§iBlelIKuNPaBRKab;BUC 
5>3>4>1- ktþaBn§úsa®sþ (Genetic factors) 

k- brivtþn_kmμ (Mutation) - karpøas;bþÚrekItmaneLIgy:agTan;hn; enAkñúglkçN³ 
Bn§úsaRsþ ¬Bn§ú b¤RkUm:UsUm¦ rbs;rukçCati b¤RKab;RsUvNamYy ehIyGac[elcecjnUv 
lkçN³xusEbøkBIBUCemkñúglkçN³NamYy. ktþaEdlbNþal[manbrivtþn_enH KWGac 
mkBIktþaeRcIny:ag rYmTaMgBnøWRBHGaTitü kaMrsμIepSg²eTotdUcCakaMrsμ I X,, 
sarFatuKImIenAkñúgdI nigkarbMpøajBIstVl¥it.l. 

x- sMNl;énBn§ú (Genetic residue) - KWCalkçN³vieyaKkm μ (Segregation) EdlenA 
manCabnþ cMeBaHBn§úEdlkMNt;eTAelIlkçN³rbs;BUC mann½yfaeTaHtic b¤eRcIn 
dMeNIrvieyaKkmμ GacnwgenAbnþeRkayBIBUCRtUv)anrMedaH . 

K- karbgáat; (Hybridization) - eTaHbIRsUvCaRbePTsV½ycrlMGgk¾eday karbgáat;; 
CamYyBUCepSgeTotEdlduHenAEk,r GacnwgRbRBwtþeTA)an. dUecñHkardaMBUCBIr b¤eRcIn 
enAEk,rKñaeBk nigbgá[karbgáat;qøgekItmaneLIg. edIm,IecosvagbBaðaenH enAkñúg 
plitkmμRKab;BUCsuT§ ERsEdleRbIsRmab;plitkmμRKab;BUCsuT§ RtUvmanépÞdIkarBar 
KWRtUvdaMBUC dUcKñaCMuvijERsy:agehacNas; 4Em:RtBIPWø edIm,ITb;Tl;nwgkarehIrlMGg 
tamxül; b¤RtUvGnuvtþeBlevladaMduH edaybegáIt[maneBlevladaMduH xusKañBIBUC 
déTeTot edIm,IkuM[BUCTaMgenaHecjpaánaeBlRbhak;RbEhlKañ. vtþmanBUC 
epSgeTot ¬edayeRbIRKab;BUCminsuT§¦ BUCduHsar (Ratooning) b¤mYr (Volunteer) 

enAkñúgERs duHlayLMCamYyKña k¾CaktþaGacbNþal[mankarbgáat;qøgekIteLIg 
)anEdr. 
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5>3>4>2- ktþaemkanic (Mechanical factors) 
k- kardaM - kareRbIfñal keBa¢Ir l¥I mins¥atl¥ b¤RKab;BUCdak;daMedayminmankarRbug 

Rbyt½ñGacbNþal[mankarlayekIteLIg. 
x- muneBlRbmUlpl - karsÞÚgeCaHmin)anRbugRbytñ½eday eRbIsMNabénBUCepSg 

mkeCaH 
K- eRkayeBlRbmUlpl - ral;dMeNIrkarRbtibtiþeRkayeBlRbmUlplGaceFVI[mankar 

layBUCekIteLIglÁikNa karGnuvtþTaMgenaHmin)anRbRBwtþeTAedayRbugRbyt½ñeT 
enaH. dMeNIrkarRbtibtþiTaMgenaHmandUcCa karRcUtkat; e)akEbn hal eray 
kardwkCBa¢ÚnkarRck)av b¤kar:ug nigkarTukdak;.l. 
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sTÞanuRkm (Glossary) 

 

]b,tþimNÐl (Centre of origin) = tMbn;edImkMeNIténrukçCati b¤stV 
bMErbMrYlBn§ú (Genetic diversity) = KWCaPaBcMruH nigsm,ÚrEbbénbNþúMRbCakrrukçCati b¤Éktþ³Edl 

manBn§úRbhak;RbEhlKñaedayekItecjBIRbPBCamYyKña 
Bn§úsaRsþ (Genetic) = karsikSaGMBIkarbnþBUC mnusS stV b¤rukçCati 
bnSúT§km μRKab;BUC (Seed Purification) = dMeNIrRbRBwtþkñúgkarsRmitsRmaMgeFVIy:agNa[RKab;BUCEdl 

nwgRtUvRbmUl)an manPaBsuT§x<s; 
brivtþkmμ (Mutation) = KWCaGMeBIEdlBak;Bn½§dl;karERbRbYlenAkñúgBn§úsaRsþrbs;rukçCati b¤stV 
bsukmμ (Domestication) = dMeNIrkarpSaMg b¤bnSaM rukçCatiéRB b¤stVéRB[rs;enAkñúglkçx½NÐRsuk b¤ 

KWCakarbnSaMrukçCatiéRBeTAnwgbrisßanEdlerobcMedaymnusS nig tamtMrUvkarrbs;mnusS 
bsurukçCati (Domesticated plant) = rukçCatiEdl)anpSaMeTAnwglkç½NÐyfabrisßanedayGMeBIrbs;mnusS 
BUCRsUvvb,kmμ  (Cultivated rice) = BUCRsUvEdleFIVkardaMduH 
dMeNkPaBénRKab; (Seed dormancy) = ry³eBlEdlRKab;minGacduH)an eTaHCamanlkçx½NÐl¥ 

sRmab;karduHlUtlas;k¾eday 
duHsar (Ratooning) = KWCakarduHecjBIKl;énedImcas;EdleK)anRbmUlplrYcehIy 
ÉkBiCbtþrukçCati (Monocotyledon) = rukçCatiEdlman BnøkswøkmYyenAkñúgRKab; 
epNUTIb (Phenotype) = KWCalkçN³rUbénrukçCati b¤Éktþ³mYyEdlEsþgecjBIlT§plénGnþrGMeBIrvag 

esNUTIbrbs;va eTAnwgbrisßanEdlvars;enA 
esNUTIb (Genotype) = KWCasmasBn§ú b¤bNþMúénsm<n§krBn§úénekasikamYy 
evTrsPaBnwgry³BnøW (Sensitivity to day length/photoperiod sensitivity) = KWCakareqøIytb 

rbs;rukçCati eTAnwgbERmbRmYlénRbEvgéf¶ b¤ry³eBlénBnøWrbs;RBHGaTitü cab;BIeBl 
rHenAB§d¾eCIgemXnaTisbUBa rhUtdl;eBlGsþgÁtlic)at;eTAvijkñúgeCIgemX ÉTis 
bs©wm. enHKWCaPaBRbkan;eTAnwgry³eBlénéf¶ b¤énBnøW kñúgry³eBlkMNt;c,as;las; 
mYyEdlxusBIenHrukçCatiminGacecjpáa)an. CaTUeTAeKEbgEckrukçCatiCaBIrRkumFM²KW 
RkumevTrsPaB nigRkumGevTrsPaB.  edayELkRkumevTrsPaBGacEbgEckCaBIr 
RkumeTotKW RkumevTrsPaBeTAnwgry³BnøWxøI ¬]/ rukçCatienAtMbn;RtUBik dUcCaRsUv¦ 
nigRkumevTrsPaBeTAnwgry³BnøWEvg ¬]/ rukçCatienAtMbn;RtCak; dUcCaRsUvsalI¦ 

karbnSaM (Adaptation) = PaBsRmbeTAnwglkçxNÐényfabrisßankMNt; 
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lMGgkm μ (Pollination) = KWCadMeNIrRbRBwtþeTAénkareFVIlMGgcrBIeksreQμal eTAeksrjI b¤BIfg; 
lMGg (Anther) eTAmat;eksrjI (Stigma) ehIyEdlCalT§plénGMeBIenHKWkareFVI 
BhuBlkmμénpáa 

nibölPaB (Sterility) = PaBGar b¤PaBminGacbnþkUnecA)an 
PaBruHénRKab; (Seed shattering)= karEbkRCuHénRKab;enAeBlEdlTuM edayGMeBIénbriyakasCuMvij 
rukçCatiduHmYr (Volunteer plant) = KWCarukçCatiEdlduHBIRKab;min)andaM. ]TahrN_ RsUvEdlduHecj 

BIRKab;RsUvEdlRCuHkñúgeBlTMu b¤eBlRbmUlpl ehAfa RsUvmYr 
rukçCatiÉkvtS (Annual plant) = KWCarukçCatiEdlcab;BIdaMdl;Epømanry³eBlminelIsBImYyqñaM 
rukçCeRmIsviTüa (Plant Breeding)= KWCaExñgmYyénviTüasaRsþ EdleRbIR)as;Bn§úviTüa (Genetics) 

CaBiesssMrab;karGPivDÆn_BUCfμ I² l¥RbesIrCagBUCFøab;man edaysRmbeTAtamtRmUv 
karCak;Esþgén lkçx½NÐbec©keTs lkçx½NÐsgÁm esdækic© vb,Fm’ nig brisßankñúg 
yfatMbn;NamYy 

smUhkm μ CIvkr (Germplasm collection) = KWCakarRbmUlnUvBUCRbéBNIEdl)andaMduHedayksikr 
nigBUCéRBTaMgLayEdlmanenAkñúgtMbn; b¤RbeTs kñúgeKalbMNg ykmkvaytémø 
nigrkSaTuk sRmab;eRbIR)as;naeBlbc©úb,nñ k¾dUcCanaeBlGnaKt 

vieyaKkm μ (Segregation) = KWCakardMeNIrRbRBwtþeTAEdlkñúgenaHlkçN³énrukçRbCakrenAEtEbkCabnþ 
edaysm<n§kr (Allels) énBn§úrbs;vaenAmanPaBeGetr:UsuIkUt cab;BICMnan;;TI 2 
énkUnbgáat;rhUtdl;eBlEdlsm<n§krénBn§úrbs;vaenAmanPaBGUm:UsuIkUtvij. 

vKÁIkrN_viTüa (Taxonomy) = viTüasaRsþEdlsikSaBIkarEbgEckRkum b¤BYk 
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CMBUkTI6 
RbB½n§ekSRtbrisßan nigvb,kmμdMNaMRsUvenAkm<úCa 

 

saxn supanI/ sa‘g éLehg/ eLg LayhYt nig efn rt½ñmunñI  
 

6>1- esckþIepþIm 
vb,kmμdMNaMRsUvenARbeTskm<úCa GacEbgEcktamlkçN³vinicä½ybIFM²KW³ evTrsPaBnwgry³BnøW 

GayukallUtlas; nigekSRtbrisßan . GaRs½ynwgevTrsPaBnwgry³BnøW RsUvRtUv)anEbgEckCa 
evTrsPaB ¬PaBRbkan;rdUv¦ nigGevTrsPaB ¬PaBminRbkan;rdUv¦. GaRs½yeTAtamGayukal 
lUtlas;RsUvGacEbgEckCa RsUvRsal RsUvkNþal nigRsUvF¶n;. edayELkeyagtamsßanPaBdI 
niglkçx½NÐdaMduH dMNaMRsUvGacEbgEckCa ekSRtbrisßanrdUvR)aMg (Dry season ecosystem) 
ekSRtbrisßanERsTMnabTIBwgrbbTwkePøóg (Rainfed lowland ecosystem) ekSRtbrisßanERsCMerA b¤RsUv 
eLIgTwk (Deep water ecosystem) nigekSRtbrisßancMkar (Upland ecosystem) ¬rUbPaB 6>1¦. 

 

 
 

EdlehAfaevTrsPaBnwgry³BnøWKWCakareqøIytbeTAnwgbERmbRmYlénRbEvgéf¶ b¤ry³eBlén 
BnøWrbs;RBHGaTitücab;BIeBlrHenAB§d¾eCIgemX dl;eBllic)at;eTAkñúgeCIgemXvij ¬Men Sarom, 

1996¦. BBYkRsUvEdleBlevlaecjpáarbs;vaERbRbYledaykarERbRbYlénRbEvgéf¶enH ehAfamanevT 
rsPaBnwgry³BnWø pÞúyeTAvijRkumRsUvEdleBlevlaénkarecjpáamin)ankMNt;edayry³eBlénBnøWéf¶ 
enaHehAfaGevTrsPaBnwgry³BnøW. evTrsPaBénBUCRsUvepSg²eTAnwgry³BnøWk¾mankarERbRbYlBIxøaMg 
eTAexSaypgEdr . RbePTRkumRsUvRsalKWCaRbePTRsUvEdlmanGayucab;BIsab dl;eBlTuMxøICag b¤ 
es μ Inwg 120éf¶. RkumenHCaTUeTAminmanevTrsPaBeTAnwgry³BnøWeLIy. RsUvkNþal nigRsUvF¶n; Gac 
)anEbgEckCaBIrRkumbnþeTot GaRs½yeTAnwgevTrsPaBeTAnwgry³BnøW KWRsUvkNþalGevTrseTAnwg 

 
rUbPaB 6-1 RbBn§½ekSRtbrisßandMNaMRsUvenAkm<úCa ¬Men Sarom, 2001¦ 
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ry³BnøW RsUvkNþalevTrseTAnwgry³BnøW RsUvF¶n;GevTrseTAnwgry³BnøW  nigRsUvF¶n;evTrseTAnwgry³ 
BnøW. RsUvkNþalGevTrseTAnwgry³BnøW KWCaRkumRsUvEdlmanGayucab;BIeBlsab rhUtdl;TuM BI 120 
dl; 150 éf¶ ÉRsUvkNþalevTrseTAnwgry³BnøW RtUvecjpáakñúgcenøaHBak;kNþalEx tula dl;Bak; 
kNþal Exviciäka. RkumRsUvF¶n;GevTrseTAnwgry³BnøWCaTUeTAkRmCYbRbTHNas;. RsUvsßitenAkñúgRkum 
enH RtUvmanGayukallUtlas;EvgCag 150éf¶. RkumRsUvF¶n;evTrseTAnwgry³BnøW KWecjpáaenAeRkay 
Bak;kNþalExvicäika. 

GaRs½yedayKuNPaBRsUvk¾RtUv)anEbgEckCa RkumRsUvRkGUb nigRsUvminRkGUb CaRkumRsUv 
xSaynigRkumRsUvdMeNIbpgEdr. 

épÞdIdaMduHdMNaMRsUvtamekSRtbrisßan mankarERbRbYlKUr[kt;sMKal;enAkñúgry³eBl 38qñaMcug 
eRkayenH ¬taragTI 6-1¦.  épÞdIekSRtbrisßan rdUvR)aMg)anekInCagBIrdgKWBI 6/2 PaKry eTAdl; 
13/1 PaKry énépÞdIdaMduHsarubnaqñaM 2005. edayELképÞdIekSRtbrisßanERsTMnabTIBwgrbbTwk 
ePøóg)anekInrhUtdl; 85/7 PaKry naqñaM1995 b:uEnþ)anFøak;cuHmkenARtwm 83/4 PaKry vijnaqñaM 
2005. épÞdIekSRtbrisßanRsUveLIgTwk)anFøak;cuHy:agxøaMgBI 15/9PaKry naqñaM 1967 mkenARtwm 
1/5 PaKry naqñaM2005. ÉcMeBaHekSRtbrisßancMkarvij tYelxkñúgbNþaqñaM1995 1999 nig 2005 
)anbgðajfa mankarERbRbYlbnþicbnþÜcb:ueNÑaH KWkñúgcenøaHBI 1>9 PaKry eTA 2>0 PaKry. 

 

6>2- ekSRtbrisßanrdUvR)aMg (Dry season ecosystem) 
6>2>1- brisßandaMduH 

tMbn;daMduH Edlcat;cUl 
kñúgekSRtbrisßanenH KWCatMbn; 
TMnab EdlmanRbB½n§RbLay 
nigRbPBTwk sRmab;eRsacRsB 
eBjmYyvdþCIvitrbs;dMNaMRsUv 
ehIyRsUvEdldaMduHkñúgtMbn;enH 
ehAfaRsUveRsacRsB (Irrigated rice) nigtMbn;CRmalmat;bwg b¤TMnb;nanaEdldMNaMRsUvRtUv)andaMduH 
naeBlTwkcab;epþImRskcuH. RsUvEdldaM duHkñúgtMbn;mat;bwgenH ehAfa RsUvRbedjTwk (Recession 

rice). valERskñúgekSRtbrisßanenH KWRtUvmanPøWsRmab;rkSaTwk. épÞdIdaMduHRsUvR)aMg)anekIneLIgy:ag 
KMhukBICitmYyEsnhiktanaqñaM 1981 mkCag bIEsnhiktanaqñaM 2005 bnÞab;BIkmμviFIkm<úCa-GIurI-
GURsþalI nigeRkaymkviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa )anbeBa©j[ksikreRbIR)as;nUv 
BUCRsUvRsal nigmanTinñplx<s;cab;BIqñaM 1990 mk.  

tarag6>1 karERbRbYlPaKryénépÞdIdaMduHdMNaMRsUv sRmab;ekSRtbrisßan
epSg²kñúgry³eBl 38qñaM ¬1967-2005¦ 

ekSRtbrisßan 1967 1981 1995 1999 2005
rdUvR)aMg
ERsTMnabGaRs½yrbbTwkePøóg 
ERsTwkeRCA 
ERscMkar 

6>2
77>9 
15>9 

- 

6>6
86>7 
6>7 
- 

8>3 
85>7 
4>1 
1>9 

11>1
84>0 
2>6 
2>2 

13>1
83>4 
1>5 
2>0 

srub ¬lanhikta¦ 2>51 1>44 2>04 2>15 2>44
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BUCRsUvEdlRtUv)an[ykeTAeRbIR)as;enAkñúgekSRtbrisßanenH KWCaRbePTBUCRsUvRsal Gayu 
kalticCag 120éf¶ GevTrseTAnwgBnøW ¬minRbkan;rdUv¦. plitPaBrbs;RsUvRkumenH mankareqøIytb 
eTAtamktþaplitkmμ dUcCakarRKb;RKgTwk)anKt;mt;l¥RbesIr RbePTdImanCICatil¥ GaMgtg;sIuetBnøWx<s; 
enAeBldMNaMduHlUtlas; nigkareRbIR)as;CIkñúgkRmitx<s;. dMNaMRsUvRbePTenHRtUv)aneKdaMduHeRcInenA 
kñúgext þtaEkv éRBEvg kN þal kMBg;qñaMg esomrab nigkMBg;cam. bc©úb,nñenHRbmaN 70 eTA 80 
PaKry éntMbn;daMduHRsUvEdleRbIR)as; 
RbB½n§eRsacRsB RtUv)aneKdaMduHBUCRsUv 
dUcCa GuIEG‘r 66 RKU rMeB rhat; Clsar 
)arayN_ GuIEG‘reksr nigEsnBiedar 
¬rUbPaB 6-2¦ RBmTaMgmanBUCRsUv 
RbéBNIGevTrseTAnwgry³BnøWxøH RtUv)an 
eKenAEtbnþkardaMduHdUcCa BUClMGgxSac; 
nignagsRbjab;.l. edayEp¥keTAelI 
tRmUvkarTwkénkareRsacRsB eKGacEbg 
EckRsUvR)aMgCaBIrRbePT ³ 
6>2>1>1- RsUveRsacRsB (Irrigated rice) 

RsUvRbePTenH RtUv)andaMduHenAkñúgERsEdlmanPøW nigmanRbBn§½eRsacRsBl¥.  RbCaksikrExμr 
cab;epþImeFIVRsUveRsacRsBenHenAkñúgExvicäika . tMbn;daMRsUveRsacRsBmanenAesÞIrRKb;extþkñúgRbeTs 
km<úCa b:uEnþtMbn;EdldaMeRcInCageKmanenAkñúgextþtaEkv éRBEvg kNþal kMBg;cam kMBg;qñaMg esomrab 
nigsVayerog . 
6>2>1>2- RsUvRbedjTwk (Flood recession rice) 

    RsUvRbedjTwk KWCaRsUvEdleKeFIVkardaMduHenAtammat;bwg GagsþúkTwk nigtamtMbn;Cab;mat; 
TenønaeBlTwkRsk. CaTUeTAGaccab;epþImBIExtula rhUtdl;Exmkra edaysÞÚgRbedjeTAtamTwkRsk 
ehIyGacbBa©b;kñúgExmina b¤rhUtdl;Ex]sPa. RsUvRbedjTwk)andaMduHelIépÞdIRsUveLIgTwk edayehtu 
faRsUveLIgTwkpþl;TinñplTab nigCaBiesskarERbRbYlénrbbTwkTenø nigTwkCMnn;EdlminsmRbkb 
dl;RsUveLIgTwk. karekIneLIgnUvépÞdIRsUvRbedjTwk nakMLúgBIrTsSvtSn_enH k¾edaysarmankarrMedaH 
ecjnUvBUCRsUvRsal CaeRcInEdlmanTinñplx<s; RBmCamYynigkarTTYlyknUvBUCTaMgenaHBIRbCaksikr 
enAtMbn;CaeRcInkñúgRbeTs. 
6>2>2- viFIsaRsþdaMduH 

 
rUbPaB 6-2 BUCRsUvRkGUb EsnBiedar 
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6>2>2>1- kareRCIserIs nigerobcMfñalsMNab 
karerobcMeFIVfñalsMNab CadMbUgRtUveRCIserIsERsEdlrabesμ I nigmanCICati BIeRBaHERsEdlmin 

rabes μ I bgá[mankarduHlUtlas;sMNabminesμ IKña . mü:ageTotminRtUveRCIserIsERsEdlenAeRkammøb; 
BIeRBaHvaCRmuj[mankarbMpøajBIstVl¥it nigGacbgá[Cm¶WeTotpg. ERsEdleRCIserIssRmab;eFVIfñal 
sMNab KYrEtenAEk,rRbPBTwk b:uEnþminEmnCakEnøgEdlGacTTYlrgkarCn;liceLIy. fñalsMNabRtUv 
erobcMBI 30 eTA 35 éf¶mun eBlsÞÚgehIyRtUvP¢ÜrmYyelIk nigras;BIr eTAbIdgkñúgkMLúgeBlBI 7-10éf¶ 
rYcbnÞab;mkRtUvBnøicTwk[)anesμ I lμmenAelIdIfñal edIm,I[fñalmanPaBesμ IKñal¥. kaeerobcMfñalsMNab 
man 3 RbePTKW ³ 

k¦ fñalTwk 
fñalTwk KWCafñalEdlksikrniymeRbIR)as;bMput. karP¢ÜrdIRtUveFIVBIBIreTAbIdgtamRbePTdI 

brimaNes μA nigTmøab;rbs;ksikr. bnÞab;BIP¢ÜrcugeRkayrYcehIy RtUvras;BRgabdI[)anhμt;l¥ nigrab 
es μ IRBmTaMgykesμA nigkMTickMTIecjBIfñalTaMgGs;. eBlras;BRgabfñalRtUvmanTwkPk;² EdleFIV[kar 
ras;BRgabmanPaBgayRsYl. bnÞab;BIras;rYcehIyksikrniymqUtqñÚtngÁ½lelIfñalRbEhlBI 2 -3 
Em:RtmYyqñÚt edIm,IbgðÚrTwkecj edIrsabRKab;BUC nigedIrEfTaMsMNab. RKab;RsUvsRmab;fñalTwkenHRtUv 
RtaMkñúgry³eBlBI 24 em:agrYcp¥ab;kñúgry³eBlBI 24-48 em:ag edIm,I[duHBnøkehIyEdlksikrniym 
ehAfa Ebkmat;cab ehIybnÞab;mk)anykeTAsab. 

brimaNRKab;BUCsRmab;sÞÚgelIdImYyhikta nigTMhMfñalsMNab KWERbRbYleTAtamTmøab; 
KuNPaBRKab;BUC lkçxNÐduHlUtlas; nigkarEfTaMrbs;ksikr. enAtamtMbn;EdlgayrgeRKaHraMgs¶Üt 
nigTwkCMnn; ksikrniymeRbIR)as;brimaNBUCeRcIn KWRbEhlBI 60-80 KILÚRkamkñúgmYyhikta. b:uEnþ 
enAtMbn;EdlksikrGacRKb;RKgTwk)an brimaNRKab;BUCEdlksikreRbIR)as;KWERbRbYlBI 30-40 
KILÚRkamkñúgmYyhikta. kñúgkrNIEdlksikreRbIR)as;BUCsuT§ nigmansuxPaBl¥ RKb;RKgTwk)an nig 
mankarEfTaMenaH brimaNRKab;BUCEdlRtUvkarkñúgmYyhikta KWGacBI 15-20 KILÚRkam ehIyCagenH 
eTAeTot ebIksikrsÞÚgEtmYyedImkñúgmYyKum<enaHbrimaNRKab;BUC KWGacfycuHmkRbEhl 10KILÚRkam 
kñúgmYyhiktaEtbu:eNÑaH. CaTUeTAksikreRcInsabjwkRCulEdlbNþal[sMNabduH mkmin)anFMFat; 
l¥. edIm,I[sMNabduHlUtlas;FMFat;l¥ eKRtUvsabRKab;BUCmYyKILÚRkamelIépÞdIfñal 10 Em:Rtkaer: . 

x¦ fñaleKak  
KWCafñalsMNabeKakEdlsabCarg ehIyEdlPaKeRcIneRbIsRmab;kargarBiesaFn_ nigplitkmμ 

RKab;BUCb:ueNaÑH. CaTUeTAbnÞab;BIP¢Ürras;dIehIy RtUvelIkrgkm<s; 10-20 s>m TTwgxñgrgmYyEm:Rt 
nigbeNþayeTAtamsßanPaBdI RBmTaMgtRmUvkar .  bnÞab;BIelIkrgehIyRtUvqUtCacg¥ÚrCeRmA 2-3 s>m 
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edaycenøaHBIcg¥ÚrmYy eTAcg¥Úr mYymanRbEvg 10s>m. bnÞab;BIqUtcg¥ÚrrYc RtUverayRKab;BUCs¶Üt dak; 
kñúgcg¥ÚrkñúgkRmitmYy KILÚRkamelIépÞfñal 5Em:Rtkaer: EdlRtUvCa 50cg¥Úr. RKab;BUCEdleraykñúg 
cg¥ÚrrYc  RtUveray CIlamkeKas¶Üt b¤CIkMb:usþRKbBIelI ehIybnÞab;mkRtUvbBa©Úl TwksnSwm²eTAkñúgfñal 
RbkarkuM[RKab;BUC EbkExJgBI 
cg¥Úr ¬rUbPaB 6-3¦. brimaN 
RKab;BUC nigépÞdIfñalEdlsab 
elIfñaleKak ERbRbYleTAtam 
dMNuHRKab; kar)at;bg; nigkar 
EfTaM. kñúgkrNIEdll¥RbesIr 
KWeKRtUveRbIRKab;BUCkñúgbrimaN
BI 15-20 KILÚRkam nigépÞdI 
fñalBI 75-100 Em:Rtkaer: 
sRmab;épÞdIsÞÚgmYyhicta. 
pÞúyeTAvij brimaNRKab;BUC 
EdlRtUvkar KW BI 30 -40 KILÚRkam nigépÞdIfñalBI 150 - 200 Em:Rtkaer: . 

K¦ fñaldab:uk 
bec©keTsfñaldab:ukmanRbPBmkBIGIurI-hIVlIBIn ehIyEdlnaMcUlmkkm<úCanaqñaM 1990.  

fñalenH)anbegáIteLIg edIm,IeqøIytbeTAnwgtRmUvkarrbs;ksikr Edlrs;enAkñúgtMbn;licTwkeRCAkñúg 
rdUvvsSa nigdaMduHdMNaMRsUvkñúgrdUvTwksRmk b¤k¾ksikrNaEdlmanERsenAq¶ayBIPUmi. lkçN³Biess 
rbs;fñaldab:uk KWsabRKab;BUCedaymincaM)ac;RtUvkardIERs nigGacpøas;TI)anRsYl. fñaldabu:kKWCafñal 
EdlsabenAelIsøwkeck b¤bnÞH)aøsÞIkEdlRkalenAelIdI b¤RTenI. brimaNRKab;BUCEdleRbIelIépÞfñalKW 
cMnYn 3 KILÚRkamkñúgmYyEm:Rtkaer: dUcenHsRmab;épÞdIsÞÚgmYyhikta eKRtUvkarépÞfñalsMNab BI 4 
Em:Rtkaer: ¬kñúgbrimaNRKab;BUC 12 KILÚRkam¦ eTAdl; 10 Em:Rtkaer: ¬kñúgbrimaNRKab;BUC 30 
KILÚRkam¦. sMNabGacsÞÚg)anenAeBlmanGayuBI 9-14 éf¶ bnÞab;BIsab edaymUrsMNabCarmUrtam 
TMhMEdlRtUvkar . cMeBaHkareFIVfñaldabu:kenHksikrExμrminsUvniymeT eRBaHvaTamTar[mankarEfTaM 
ya:ghμt;ct; nigBi)aksÞÚg eRBaHedImsMNabxøI²eBk. 
6>2>2>2- karEfTaMfñal nigsMNab 

fñalsMNabRtUvEfTaM[)anl¥taMgBIcab;epþImrhUtdl;cb;. muneBlP¢Ürdas;dIelIkTImYyRtUvdak;CI 
lamkeKa b¤kMb:usþmYyreTHeKa b¤ 250 KILÚRkamkñúgfñal 100 Em:Rtkaer:[)anes μIRKb;kEnøg. fñal 

 
rUbPaB 6-3  kareFVIfñalsMNabeKak 
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RtUvP¢Ür nigras;[)anl¥ nigrabesμ Imunnwgsab. bnÞab;BIkUnsMNabduHlUtlas; eKGacbB©ÚalTwkCeRmABI 
3-5 s>m rhUtdl;kUnsMNabGayulμmnwgdkykeTAsÞÚg. cMeBaHRsUvRsal EdlmanGayukalBI 
110-120 éf¶ GayusMNabsmRsbsRmab;sÞÚgKWBI 20-25éf¶ nigcMeBaHBUCRsUv EdlmanGayukalBI 
95-110éf¶enaH GayukalsmRsbKWBI 18-22 éf¶. edayELkcMeBaHERsEdlrabes μ Il¥ Kμankþam 
bMpøaj nigRKb;RKgTwk)an eKGaceRbIsMNabEdlmanGayuBI 10-15 éf¶. eBlmundkeTAsÞÚgcMnYnmYy 
s)aþh_ eyIgKYr)acCIbMb:n edIm,I[kUnsMNabeføasl¥ nigmankmøaMglUtlas;xøaMggayRsYl kñúgkardk 
ykeTAsÞÚg . 
6>2>2>3- karerobcMdwsRmab;sÞÚg  

karerobcMdI CaTUeTAeKeFVIcMnYn 2 dg KWelIkTImYyeFVIeLIgenAmuneBlsÞÚgcMnYn 15 éf¶  nigelIk 
TI2 eFVIeLIgenAmuneBlsÞÚgcMnYn 1 éf¶.  eKalbMNgénkarerobcMdIenAmuneBlsÞÚgcMnYn 15 éf¶ enaHKW 
edIm,IkarBarmin[kUnsMNab TTYlrgnUv\T§iBlkMhab;CatiBul EdlekItecjBIkarrlYyrbs;sarFatu 
srIragÁRss;mYycMnYn. cMeBaHCeRmAénkarP¢ÜrKWcab;BI 18-20 s>m ehIybnÞab;BIP¢ÜrdIelIkTIBIrehIy eK 
cab;epþImras;BRgabdI edIm,IbMEbkdI nigeFVI[dIrabes μ IgayRsYlkñúgkarbeBa©jbBa©ÚlTwk . 
6>2>2>4- karsÞÚg 

karsÞÚgeFVIeLIgenAeBlsMNabmanGayucab;BI 10-25éf¶ ¬sUmemIlcMnuc 6>2>2>2¦. cMeBaH 
cenøaHKum<énkarsÞÚg KwvaGaRs½yeTAtamRbePTdI. cMeBaHdIEdlmanCICatil¥dUcCa dITYlsMerag RkKr 
nigk,aleBaFi KYrsÞÚgcenøaHKum< 25 x 25 s>m EtcMeBaHdIEdlBuMsUvmanCICati dUcCadIRbTHLag dIéRB 
Exμr sÞÚgcenøaHKum< 20 x 20 s>m. eTaHCaya:gNak¾eday karsÞÚgedayeRbIcenøaHKum<RtwmRtUvman 
sarsMxan;Nas;cMeBaHTinñplRsUv . ebIsinCaeyIgsÞÚgedayeRbIcenøaHKum<minRtwmRtUveTAtamRbePTdI 
dUcCasÞÚgTukcenøaHKum<FMeBkelIdIEdlBuMsUvmanCICati b¤TukcenøaHKum<tUceBkelIdIEdlmanCICati enaHva 
GaceFVI[mankarfycuHnUvTinñplEdr. 
6>2>2>5- kareRbIR)as;CI 

kar)acCI kñúgkRmitENnaMmYy nadMNak;kallUtlas;smRsbrbs;dMNaM mansarsMxan;Nas; 
edIm,ITTYl)anTinñplRKab; nigRKab;BUCEdlKuNPaBl¥. CIKYrEt)ac[)anesμ Isac; b¤sBVl¥. kar)acCI 
min)anes μ Il¥ bgá[karduHlUtlas;rbs;dMNaMminesμ IKña EdlGacbNþal[mankardYledIm karbMpøaj 
edaystVl¥itcéRg nigCm¶WRKab;sák eRcInenAkEnøgEdlTTYlCIeRcInelIslb; pÞúyeTAvijkarduHlUtlas; 
rbs;dMNaMmanlkçN³exSayenAkEnøgNaRtUv)an)acCIkñúgkRmitTab. kareRbICIsrIragÁ dUcCaCIlamkeKa 
b¤CIkMb:usþCaedIm CamYynigCIGsrIragÁtamlkçN³bec©keTs Edl)anGnusasn_ KWnwgCMnYy[mankarekIn 
eLIgnUvTinñplRbkbedaynirnþrPaB ¬sUmemIlCMBUkTI 8¦. 
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6>2>2>6- karRKb;RKg nigkarbeBa©jbBa©ÚlTwk 
RsUv KWCadMNaMmYyEdlRtUvkarTwkeRcIn sRmab;karlUtlas; EttRmUvkarenHminesμ IKñaenARKb; 

dMNak;kaleT . RsUvRtUvkarTwkeTAtamtMNak;kaldUcxageRkam ³ 
- mun nigeBlerobcMdI ³ edIm,I[dITn;l¥ gayRsYlkñúgkarerobcMdI 
- dMNak;kalsMNab ³ edIm,I[qab;duHb£s 
- dMNak;kalEbkKum< ³ edIm,I[EbkKum<)aneRcIn b:uEnþeTaHCay:agenHkþIdMNaMRsUv minRtUvkarTwk 

eRcIneBkeT eRBaHebIkalNaCeRmATwkenAkñúgERskan;EteRCA eFVI[cMnYnedImEbkfycuH 
ehIykmøaMglUtlas;rbs;edImRsUv k¾fycuHpgEdr pÞúyeTAvijkMBs;edImkan;Etx<s;eLIg. 
kMBs;TwksmRsbsRmab;dMNak;kalenHKW 5-10 s>m GaRs½yeTAtamRbePTRsUv. 

- dMNak;kalkekItkYr dl;ecjpáa ³ CadMNak;kalsMxan; EdlRtUvrkSaTwk[)anRKb;RKan; 
eRBaHGacb:HBal;xøaMgdl;Tinñplrbs;dMNaM müa:geTotenAkñúgdMNak;kalecjpáa RsUvGac 
sákeRcIn ebIsinCaminmansMeNImRKb;RKan;eTenaH. 

- dMNak;kaldak;emSA ³ edIm,I[RsUvdak;RKab;)anl¥ TnÞwmnwgtRmUvkarTwksRmab; dMNaMRsUv 
eyIgk¾RtUvbgðÚrTwkecjBIERsenAmuneBlRcUtry³eBl 2-3 s)aþh_ edIm,I[RsUvqab;TMu nig 
eFIV[dIrwg gayRsYldl;karRcUtkat; . 

6>2>2>7- karRbmUlpl 
eBlevlasmRsbsRmab;RbmUlpl KWRtUvBinitüelIkRmitTMuénRKab;edaykarvas;sMeNImRKab;. 

sMeNImsmRsbEdlRtUvmanenAkñúgRKab;RsUveBlRbmUlplKW 21 eTA 25 PaKry. enAkñúgtMbn;RtUBic 
kRmitsMeNImRKab;enH manbnÞab;BIRsUvecjpáa)an 28 eTA 32 éf¶ . RbsinebIkarRcUtkat;RtUv)anBnüa 
eBl enaHvanwgbNþal[mankar)at;bg;TaMgTinñpl nigPaKryénGgáredImbnÞab;BIkin. RbsinebIkar 
BnüaeBlenHmanry³eBlyUr ehIysMeNImkñúgRKab;Føak;cuHmkRtwm 15 PaKry enaHTinñplnwgGac 
)at;bg;eRcInCag20 PaKry. bBaðaenHKWbNþalmkBIktþaCaeRcIndUcCa karRCuHRKab; karbMpøajBIstVcab 
nigstVkNþúrCaedIm. CaBiesseTAeTot kYrRsUv nig)ak;PaKeRcIn eBlenaHkarRcUtkat;nwgeFIV[dac;kYr 
TaMgenaH. dUcenHkarRbmUlplRsUvkñúgsMeNImRKab;RsUvBI 21 eTA 25 PaKry enHKWGacCYykat;bnßy 
kar)at;bg;RKab;RsUv nigeFVI[GgármanKuNPaBeTotpg . kñúgkrNIRKab;RsUvTMuejaHkñúgERs enaHRKab; 
PaKeRcInnwgRtUv)ak;enAeBlkin edaysarRKab;TaMgenaH)aneRbHRsaM edaykMedABnøWRBHGaTitü . kar 
RbmUlplGacnwgRbRBwtþedayma:sIun nigedayéd . karRbmUlpledayéd RtUvkareRbIR)as;kmøaMg 
Blkm μeRcInRBmTaMgmankaryWty:avpgEdr . CaTUeTAeKRtUvkarkmøaMgCamFüm 25 eTA 30 nak; kñúg 
mYyhicta . pÞúyeTAvijkarRcUtkat;edayma:sIun )anbgáPaBgayRsYleRcIndl;ksikr edayGacbMeBj 
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esckþIRtUvkareRcIn )anTan;eBlevlakñúgeBlCamYyKña dUcCa karRcUtkat;  kare)akEbn  nigkarsm¥at 
pgEdr . karRcUtkat;[Tan;eBlevla mansarsMxan;xøaMgNas; kñúgkarkat;bnßykar)at;bg;BIsMNak;kar 
bMpøajepSg² dUcCa bkSI kNþúr nigkarRCuHRKab;CaedIm. karRbmUlplyWty:av b¤ muneBl k¾Gacb:HBal; 
dl;TinñplRsUv nigKuNPaBGgáreBlkin eRkABIenHGaceFVI[manGRtadMNuHRKab;Tab nigPaKryRKab;sák 
mancMnYneRcIn ebIsinCaeyIgRbmUlplenAmuneBlkMNt; . dUcenHmuneBlRbmUlpleyIgKYreFVIkar 
RtYtBinitüPaKryénkarTuMénRKab;RsUvenAkñúgERs . RsUvEdlGacRbmUlpl)an KWenAeBlRKab;RsUvman 
sMeNImBI 21-25 PaKry EdlkñúgenaHRKab;RsUvRbEhl 85 PaKry kñúgkYrTMumanBN’dUccMebIg. 
ebIsinCaRKab;RsUv manGRtasMeNImx<s;CagenH enaHGacnwgbnßynUvry³eBlénkarsþúkTukedaysar 
manbBðaaCaeRcIn dUcCa karduHpSit stVl¥itbMpøaj nigGRtadMNuHfycuHCaedIm . 
6>2>3- ktþaraMgsÞH (Constraints) 

manktþaCaeRcInEdlbgáPaBraMgsÞHenAkñúgvb,kmμdMNaMRsUv EdlbNþal[mankar)at;bg;Tinñpl 
y:ageRcIn . ktþaraMgsÞHTaMgGs;enaHrYmman ³ 
6>2>3>1- es μAcéRg 

bBaðaes μAcéRgenAkñúgplitkmμRsUv CaktþasMxan;mYyEdlTamTar[mankarerobcMdI[)anRtwm 
RtUv nigkMcat;es μA[)ans¥atl¥ cab;taMgBIeBlsab rhUtdl;eBlRsUvcab;epþImecjpáa. esμAcéRgman 
RbBn§½bJsRKb;RKan; nigmanlT§PaBduHelOnCagRsUv. esμACa]bsKÁnwgdMNaMRsUv enAeBlRsUvsßitenA 
k μ ñúgdMNak;kalsMNabrhUtdl;dMNak;kalBnøÚtedIm eRBaHenAkñúgdMNak;kalenHRsUvenAtUcehIyduH 
yWt. dUecñHenAeBldMNaMRsUvsßitkñúgdMNak;kalenH RtUvTamTar[mankarsm¥ates μA[)ans¥at edIm,I 
TuklT§PaB[dMNaMRsUvduHlUtlas;)anl¥ CaBiesseTAeTotkareFIVesμAcaM)ac;bMputenaH KWmuneBl)acCI 
bMb:n. eRkABIenH kare)acsm¥atesμARtUveFVICabnþbnÞab;mkeTot[)anBIreTAbIdg GaRs½yeTAtam 
Gayukalrbs;RsUv nigkñúgmYyvdþéndMNaMRsUv. 
6>2>3>2- stVl¥itcéRg 

enAkñúgplitkm μdMNaMRsUv EtgTTYlrgnUvkarbMpøajBIstVl¥itcéRgCaeRcInRbePT. stVl¥itcéRg 
EdleKCYbRbTHCajwkjab;enAkñúgplitmμdMNaMRsUv cab;taMgBIdMNak;kalsMNab rhUtdl;eBlRsUvTuM 
KWmanstVl¥it dUcCa  RTIb  mmacexov  mmacetñat  BBYkdgáÚvsIurUgedIm  dgáÚvkat;søwk  dgáÚvmUlsøwk  BBYk  
kNþÚbbMpøajenAelIsøwkRsUv nigRswg CBa¢k;TwkedaHelIRKab;RsUv ¬sUmemIlCMBUkTI9¦. 
6>2>3>3- stVkNþúr nigcab 

kNþúr KWCastVcéRgEdlEtgEtbMpøaj μdMNaMRsUv cab;taMgBIsabrhUtdl;RsUvTMu nigenAkñúgCRguk. 
manviFIsaRsþCaeRcIn)anykmkGnuvtþkñúgkarkMcat;kNþúr. viFIsaRsþTImYy KWCaviFIsaRsþemkanic Edlkñúg 
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enaHmankarCIkrn§ karcak;sMbuktamedImeQI dak;GgÁb; cak;Twkkñúgrn§ r)aMgpøasÞik nigRbB½n§GgÁb;r)aMg 
pøasÞik. viFIsaRsþmYyeTotKW viFIsaRsþkMcat;edayeRbIEqá . eRkABIenH k¾manviFIsaRsþeRbIR)as;fñaMBul 
ksikm μpgEdr . edIm,IkMcat;kNþúr[manRbsiT§PaB eKRtUveFIVkarkMcat;CaRkumrYmKña .  

cabbMpøajdMNaMRsUvenAkñúgeBlsab edaysIuRKab;RsUv nigenAeBlRsUvdak;TwkedaHrhUtdl;TuM. 
karbMpøajrbs;cabGacmankRmitF¶n;F¶r. edIm,IkarBarcabeKRtUvdak;rUbTIgemag EtCakarl¥KYrmanGñk 
caMcab. 
6>2>4- BUCGnusasn_ 

BUCRsUvEdleRbIR)as;RbB½n§eRsacRsBbEnßm b¤TaMgRsug KWCaBUCRsalEdlmanGayukalminelIsBI 
120 éf¶ . naeBlbc©úb,nñBUCRsUvRsalTaMgR)aMbYn Edl)anrMedaHedayKN³km μaFikarCatiGnusasn_BUC 
RtUv)anksikrenAkñúgRbeTs eRbIR)as;RbePTBUCepSg²Kña GaRs½yeTAtamtMbn;. BUCRsUvTaMgenaHKWCa 
BUCEdlmanTinñplx<s; mandUcCaBUC GuIEG‘r 66 GuIEG‘r 72 RKU GuIEG‘reksr rMeB )arayN_ rhat; Clsar 
nigEsnBiedar ¬taragTI 6-2¦ . kñúgenHBUCRsUv EsnBiedar KWCaBUCRsUvRsalRkGUb ehIymanKuNPaB 
l¥sRmab;naMecjeTotpg. 
6>3- RbBnæ½ekSRtbrisßanRsUvERsTMnabGaRs½yrbbTwkePøóg  
6>3>1- brisßandaMduH 

tMbn;ERsTMnabGaRs½yrbbTwkePøógenARBHraCaNacRkkm<úCa RKbdNþb;elIépÞdIRbmaN 84 
PaKry énépÞdIdMNaMRsUvsrub (Ouk et al.,2001). enAkñúgenaHmanGnuRbB½n§brisßansMxan;²cMnYnbIeTot 
sRmab;dMNaMRsUv KWRkumEdlmanGayukalRsal kNþal nigF¶n; (Men Sarom et al., 2001a). kareFVI 
vb,kmμdMNaMRsUvBYkenH KWksikreFVIeTAtamyfapl edayBwgEp¥kTaMgRsugeTAelITwkePøóg. tMbn;Edl 
mankardaMduHRbePTdMNaMRsUvenHeRcInCageK KWtMbn;TMnabEdlenACMuvijdgTenøsab tMbn;emKgÁeRkam nig 
Tenø)asak;. extþEdl)andaMRbePTRsUvenHrYmman extþ)at;dMbg bnÞaymanC½y esomrab kMBg;FM 
kMBg;cam kNþal taEkv éRBEvg sVayerog kMBt kMBg;qñaMg nigextþeBaFisat; ehIyeRcIneFVIkardaMduH 
enAelIERsEdlmanCeRmATwkkñúgERs CaTUeTAcab;BI 25 s>m-50s>m b¤eRcInCagenHbnþicbnþÜc kñúg 
ry³eBlxøI. 
6>3>1>1- RsUvRsal (Early Duration Maturity) 

RsUvRsal KWCaRbePTBUCRsUvGevTrseTAnwgry³BnøW (Photoperiod Insensitive varieties) 
EdlmanGayukalBIéf¶sabrhUtdl;TMu minelIsBI 120éf¶ ehIy)aneFVIkardaMduHRbmaN 21 PaKry 
énépÞdIERsTMnabGaRs½yrbbTwkePøóg ¬daMduHenAelIdIERsx<s;²¦ ¬Ouk et al., 2001¦. kñúgcMeNam 
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taragTI 6-2 BUCRsUvEdl)anGPivDÆn_ nigrMedaHedayKNkm μkarGnusasn_BUC 
RbePTBUCRsUv eQμaHBUC Gayukal Tinñpl epSg² qñaMrMedaH 

   ¬etan¼hicta¦   

BUCRsUvcMkar 
ramekrþ× 90-95 2/5-4  

GevTrseTAnwgry³BnøW 
1991 

sIta 90-100 2/5-4 1991 

BUCRsUvRsal 

GIuEG‘66 105-115 4-4/5  
 
 
 

GevTrseTAnwgry³BnøW 

1990 
GIuEG‘72 110-120 3/5-6 1990 
RKU 110-115 3/5-6 1990 
GIuEG‘eks 105-120 4-6 1993 
Clsar 95-110 4-6 1999 
rhat; 105-120 4-6 1999 
rMeBr 100-115 4-6 1999 
EsnBiedar 115-120 3-6 RkGUb 2002 

BUCRsUvkNaþl 
 

snþiPaB1 130-140 4-6  
 

GevTrseTAnwgry³BnøW 

1992 
snþiPaB2 130-140 4-6 1992 
snþiPaB3 140-145 4-6 1992 
BBUl 130-140 4-6 1999 
sarika 130-140 4-6 1999 
raMgC½y 5-11 vicäika 3/5-5/5  

 
evTrseTAnwgry³BnøW 

1999 
xa1 2-9 vicäika 2/5-4 1995 
xa2 6-12 vicäika 2/5-4 1995 
xa3 30 tula- 7 vicäika 2/5-4/5 1995 
xa11 5-11 vicäika 2/5-4/5 1997 
páarMeck 25 tula - 1 vicäika 3-5  

 
evTrseTAnwgry³BnøW 

RkGUb 

1999 
páarMcg 25 tula - 1 vicäika 3-5 1999 
páarMdYl 30 tula - 7 vicäika 3/5-5/5 1999 
páarMedg 15tula-25tula 2/5-4/1 2002 
páaremot 15tula-25tula 2/5-4/5 2002 

BUCRsUvF¶n; 
 

xa4 8-15 vicäika 2/5-5  
 
 
 

evTrseTAnwgry³BnøW 

1995 
xa5 10-17 vicäika 2/5-4/5 1995 
xa6 9-16 vicäika 2/5-5 1995 
xa7 15-21 vicäika 2/5-4 1996 
xa8 19-26 vicäika 2/5-4/5 1996 
xa9 10-17 vicäika 2/5-4/5 1996 
xa12 17-24 vicäika 2/5-4/5 1997 
xa13 19-26 vicäika 2/5-4/5 1997 

BUCRsUveLIgTwk 
dUn 20-27 vicäika 2-4/5  

evTrseTAnwgry³BnøW 
1991 

xavtaeBRC 15-22 vicäika 2-4 1991 
eTvta 12-19 vicäika 2-4 1991 
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RbePTBUCRsUvenARKb;ekSRtbrisßanTaMgGs; KWmanEtRbePTRsUvRsalmYyb:ueNÑaH EdleyIgGaceFVI)an 
bIdgkñúgmYyqñaM KWenAkñúgrdUvvsSa rdUvR)aMg nigRsUvRbedjTwk. eKGacdaMduH)anenAedImrdUvvsSa KWcab; 
BIEx]sPa dl;Extula b¤ÉrdUvR)aMg KWenAedImExvicäika dl;Exemsa ¬RbsinmanRbPBTwk¦ nigeFVIRsUv 
RbedjTwk enAcenøaHrdUvvsSa nigrdUvR)aMg. RbsinebIKμanRbPBTwkRKb;RKan;sRmab;eRsacRsBeT KWGac 
eFVI)anBIrdg kñúgmYyqñaMEtb:ueNÑaH. BBYkRsUvRbePTenH GacdaMduH)anenAelIRbePTdI ¬dIx<s;¦ Edlman 
CeRmATwkcab;BI 0-15 sgÞIEm:Rt ehIyvaGacecjpáa)anenAeBlNak¾)anénqañM [Etlkç½x½NÐdaMduH 
GnueRKaHdl;karduHlUtlas;rbs;va . naeBlbc©úb,nñ extþEdldaMBUCRsUvRsaleRcInCageK KWmanextþ 
taEkv EdlmanépÞdIdaMduHRbmaN 53>818hicta kñúgépÞdIsrubcMnYn 166>450 hicta extþesomrab 
36>240 hicta kñúgépÞdIsrub 175>545 hicta nigextþéRBEvg 33>293 hicta enAkñúgépÞdIsrub 
214>239 hicta ¬RksYgksikmμ/ 2004-2005¦. 
6>3>1>2- RsUvkNaþl (Medium Duration Maturity) 

KWCaRbePTBUCRsUvEdlGacRcUtkat;)ankñúgry³eBl120 eTA150éf¶ bnÞab;BIkardaMduH.BUCRsUv 
kNþalmanBIrRbePTKW BUCRsUvkNþalGevTrseTAnwgry³BnøW nigBUCRsUvkNþalevTrseTAnwgry³BnøW. 

k¦ BUCRsUvkNþalGevTrseTAnigry³BnøW (Photoperiod Insensitive) 
KWCaBUCRsUvkNþalminRbkan;rdUv EdlmanGayukalcab;BI 120-150éf¶ eRkayBIeFVIkardaMduH. 
x¦ BUCRsUvkNþalevTrseTAnigry³BnøW (Photoperiod sensitive) 
KWCaBUCRsUvkNþalEdlRbkan;rdUv BUCRsUvRbePTenHeRcInecjpáaenAcenøaHéf¶TI 10 dl; 15 

tula énqñaM. BUCRsUvRbePTenH mankardaMduHelIépÞdIRbmaN 46 PaKry énépÞdIERsTMnabGaRs½yrbb 
TwkePøóg ehIyRtUvdaMenAelIépÞdIERskNþalEdlmanCeRmATwkcab;BI 10-30 s>m. extþEdleRbIR)as; 
BUCRsUvkNþaleRcInCageKKW extþkMBtEdlmanépÞdI 92>955 hicta kñúgépÞdIsrub 11 9>448 hicta 
extþéRBEvg 92>208 hicta kñúgépÞdIsrub 214>239 hicta extþtaEkv 88>058 hicta kñúgépÞdIsrub 
166>450 hicta ¬RksYgksikm μ/ 2004-2005¦.  
6>3>1>3- BUCRsUvF¶n; (Long Duration Maturity) 

BUCRsUvRbePTenH manGayukalcab;BI 150 éf¶eLIgeTA . edayET,kcMeBaHBUCRsUvF¶n; evTrs 
eTAnwgry³BnøW (Photoperiod sensitive) eRcInecjpáaenABak;kNþalEx vicäika ehIyBUCRsUvRbePTenH 
eFVIkardaMduHelIépÞdIRbmaN 33 PaKryénépÞdIERsTMnabBwgEp¥kelIrbbTwkePøóg ¬Ouk et al., 2001¦. 
cMeBaHRsUvRbePTenH extþEdl)aneFVIkardaMduHeRcInenAelIépÞdId¾FMeFgCageK KWextþ)at;dMbg EdlmanépÞdI 
RbmaN 114>579 hicta kñúgépÞdIsrub 228>255 hicta extþéRBEvg épÞdIsRmab;daMduHRsUvF¶n;man 
88>680   hicta   kñúgépÞdIsrub  214>239 hicta  nigextþkMBg;cam  80>117 hicta  kñúgépÞdIsrub  
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162>632 hicta ¬RksYgksikmμ 2004-2005¦. 
6>3>2- viFIsaRsþdaMduH 

enAkñúgRBHraCaNacRkkm<úCa viFIsaRsþdaMduHelIdMNaMRsUvman 4 RbePTKW ³ 
6>3>2>1- RsUvBRgYs 

RsUvBRgYs KWCaviFIsaRsþdaMduHmYy EdlksikrRBYsRKab;RsUveTAkñúgERsedaypÞal; nigmineFVIkar 
dksÞÚgeLIy. ksikreRcInRBYsenAcugExemsa b¤edImEx]sPa enAeBlEdlmanePøógFøak;dMbUg b¤enA 
Bak;kNþalExemsa rhUtdl;Exkkáda. CaTUeTAksikreRcIneRbIBUCRsUvF¶n; b¤BUCRsUvRbéBNI edayeRbI 
RKab;BUCkñúgbrimaN 100-150 KILÚRkam kñúgmYyhicta. kñúgkrNIEdlmanRKab;BUCsuT§l¥ ksikrGac 
eRbIEtRtwm 70-80 KILÚRkamb:ueNÑaHk¾GacRKb;RKan;)anEdr. eRkABIBUCRsUvF¶n; CYnkaleKk¾eRbIR)as; 
BBYkRsUvkNþal nigBBYkRsUvRsalEdr. RbsinebIRsUvBeRgaHCaBUCRsUvF¶n; eKeRcIneFVIkarRcUtkat; 
enABak;kNþal b¤cugExmkra . ksikrPaKeRcInenAtMbn;extþBay½Bü edaysarEtépÞdIkñúgmYyRKYsar² 
manTMhMFM xVHkmøaMgBlkmμ nigcMeNjfvikapgenaH eKeRcIneFVIRsUvBRgYs. RbsinebImankarEfTaMditdl; 
TinñplEdlTTYl)anBIRsUvenH vaRbhak;RbEhlnwgRsUvsnÞÚgEdr. edayELkenAxagtMbn;BayBü½én 
RbeTs eKEtgeFVIkarP¢ÜrBRgYsGaRs½yeTAnwgkMBs;edImBI 0>4-0>6m edaycaM)ac;[manvtþmanTwk 
enAkñúgERs kñúgeKalbMNgedIm,IrMelaHedImecalxøH. eKeRcInP¢ÜrBeRgaHenAcugExkkáda nigEx sIha b¤ 
enAeBlNamanTwkenAkñúgERsRbmaN 10-20 s>m ksikrcab;epþImP¢ÜredImrbs;RsUvBRgYsrbs;Kat; 
edIm,IrMelaHedIm nigeFVI[RsUvqab;EbkKum<l¥. karP¢ÜredImrebobenH  eKeRcIneFVIelIRbePTRsUvF¶n; kNþal 
elIkElgcMeBaHRbePTRsUveT,IgTwk nigRbePTRsUvRsal . 

k- KuNsm,tþiénkarP¢ÜredIm 
- eFVI[es μAgab; 
- pusdI)anl¥ 
- rMelaHedImxøH 
- EbkKum<l¥ nigbegáItb¤sfμ I 
x- KuNvibtþiénkarP¢ÜredIm 
- eRbIBUCGs;eRcIn 
- nwgmankarxUcxat RbsinebImaneRKaHFm μCatibnÞab;BIP¢ÜredImrYc. 
- eFVI[dIERsmanGacm_bMNas; Bi)akedIrRcUt 

6>3>2>2- snÞÚg 
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cMeBaHRsUvsnÞÚg EdleFVIenAelIdIERsTMnabBwgEp¥kelIrbbTwkePøóg eKeFIV)ancMeBaHBUCRsUvTaMg 3 
RbePT KWRsUvRsal kNþal nigRsUvF¶n; edayeRbIRKab;BUCRbmaN 30-50 KILÚRkam kñúgmYyhicta. 
GayusmRsbrbs;sMNabEdlRtUvdkykeTAsÞÚgKW 10-25éf¶ ¬sUmemIlcMNuc 6>2>2>2¦ sRmab; 
RbePTRsUvRsal nig 30-35éf¶ sRmab;RbePTRsUvkNþal nigRsUvF¶n;. 

k¦ karerobcMTIsMNab ¬sUmemIlcMnucTI 6-2-2-1¦ 
x¦ karsÞÚg 
karsÞÚgmanBIrEbbKW ³ karsÞÚgCaCYr nigkarsÞÚgFmμta . 
x1- karsÞÚgCaCYr 
kalBImunkarsÞÚgCaCYr KWmanEtenAkEnøgBiesaFn¾RsavRCavEtb:ueNÑaH edaykñúgkarGnuvtþrebob 

enHeKsÞÚgEtmYyedImb:ueNÑaHkñúgmYyKum<  edIm,ICYysRmYldl;Gñkbec©keTs kñúgkarkat;BUClayenAkñúg 
ERsrbs;plitkm μRKab;BUC niggayRsYldl;kargarEfTaMdMNaMRsUveTotpg. Etbc©úb,nñkarsÞÚgCaCYrenH 
kMBugeBjniymdl;RbCaksikrExμr CaBiessksikrEdlmanépÞdItic BIeRBaHkarsÞÚgCaCYr eyIg)anEbg 
EcknUvcenøaHKum< nigcenøaHCYres μIKña dUcenHRsUvmanlT§PaBRsUbykCICatiBIdI nigRsUbykBnWø edIm,IeFVIrsμ I 
sMeyaK)anes μ I²Kña EdleFVI[dMNaMRsUvTTYl)anTinñplx<s; ¬rUbPaB 6-4¦. CaTUeTAenAkñúgERsksikr 
edIm,Ikat;bnßykarCYssnÞÚgEdlRtUvgab;edaybBaðaepSg²enaH karsÞÚg 2 eTA 3edIm kñúgmYyKum< KYrRtUv 
)anGnuvtþ. cenøaHKum<snÞÚ<gKWGaRs½yeTAtamRbePTBUC nigtamrdUv. enAkñúgrdUvvsSacMeBaHBUCRsUvRsal 
KWRtUvmancenøaHKum< 25 x 25s>m EtenArdUvR)aMgvij KYrman 20x 20 s>m. edayELkcMeBaHBUCRsUv 
kNþal cenøaHKum<smRsb KW 25 x 25 s>m nig 30 x 30 s>m sRmab;RsUvF¶n;. snÞÚg KYrRtUvCYs 
naRbmaN 5éf¶ eRkayBIeBlsÞÚg. smÖar³sRmab;eFVIkargarsÞÚgCaCYrman ExSRkit nigkþaRkit. 

 
 

rUbPaB 6-4 RsUvsÞÚgCaCYr 
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KuNsm,tþiénkarsÞÚgCaCYr 
- eRbIR)as;BUCGs;tic 
- gayRsYlkñúgkar)acCI nig)aj;fñaM 
- RsYlsm¥atesμAedaym:asIun nigedayéd 
- cenøaHKum<smRsb eFVI[snÞÚgduHlUtlas;es μ IKña nig 
- gayRsYlkMcat;BUCEdllayenAkñúgERs 
KuNvibtþiénkarsÞÚgCaCYr 
- eRbIkmøaMgBlkmμeRcInGacrhUtdl; 50-60nak;; kñúgmYyhicta 
- cMNayeBlevla nigcMNayR)ak;eRcIn 
x2- karsÞÚgtamTmøab;ksikr b¤sÞÚgmMucRgáan 
karsÞÚgCamuMcRgáan RtUv)anGnuvtþCaTUeTAedayksikrExμr edayehtufavaCaTmøab;taMgBIdUntamk 

ehIy. enAkñúgkarsÞÚgdUcenHksikrGacsÞÚg)anelOn nigcMNaykmøaMgBlkmμGs;ticCagkarsÞÚgCaCYr. 
b:uEnþkñúgkarsÞÚgCamuMcRgáan eyIgEbgEcknUvcenøaHKum< nigcenøaHCYrmin)anes μ IKñaeT dUcenHRsUvBMuman 
lTæPaBRsUbykCICatiBIdI nigRsUbykBnWøedIm,IeFVIrsμIsMeyaK)anes μ I²KñaeT EdlenHGaceFVI[b:HBal; 
dl;TinñplRsUv . 

KuNsm,tþiénkarsÞÚgCamuMcRgáan 
- eRbIkmøaMgBlkmμGs;tic 
- cMNayeBlevlaxøI nigcMNayR)ak;tic 
KuNvibtþiénkarsÞÚgCamuMcRgáan 
- eRbIR)as;BUCGs;eRcIn 
- Bi)akkñúgkareFVIesμA nigsMGatBUClay 

6>3>2>3- karRBacsMNab 
karRBacsMNab eKcat;TukCaviFIsaRsþd¾l¥mYyEdr EtvaeFVI)anEtenAelI ³ 
- épÞdItUc² 
- dImanCICati 
- dIrabes μ Il¥ 
- enACitRbPBTwk 
- GacbeBa©jbBa©ÚlTwk)anl¥ 
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mundMbUgeKRtUvbgðÚrTwkecjBIERs[Gs;eRkayBIkarP¢Ürras; rYcyksMNabeTARBacelIdIERsenaH 
eday)a:n;sμankMu[Rkas; b¤esþIgeBk rYcTuk 2-3éf¶ edIm,I[sMNabenaHcab;b¤s)anl¥ rYceTIbbBa©ÚlTwk 
eTAkñúgERsenaH.  kareRbICIRTab;)at  b¤eTAtamdMNak;kalnana  GnuvtþdUcRsUvsnÞÚgEdr .  cMeBaHTinñpl  
Edl)anmkBIkarRBacsMNabenH KWRbhak;RbEhl nigRsUvsnÞÚgEdr. 
6>3>3- karerobcMdI 

dIERsEdlsRmab;sÞÚg CaFmμtaKYrEteFVI 3 elIkCakarl¥ elIkTI1 KWP¢Ürdas;dImþgenAeBlman 
ePøógFøak;dMbUg nwgP¢ÜrelIkTI 2 munsÞÚgknøHEx nigelIkTI 3 P¢Ür nigras;munsÞÚg 1éf¶ edIm,I[dIFUrl¥ nig 
smøab;esμAkñúgERseTotpg . 

pþl;nUveKalbMNgénkarP¢Ür 
- edIm,IkMcat;es μA 
- laysar³FatusrIragÁCamYydI 
- bgáb;CI nigfñaMBuleTAkñúgdI 
- eFVI[gayRsYldl;karsÞÚg 
- begáItRsTab;dIEtmYyEdlbnßydl;karxatTwk kñúgry³eBlénkareRsacRsB 
- cab;epþImbMEbkRsTab;dI 
- bMEbkdIduMFM²[l¥it 
-  layRcbl;kMeTcrukçCatimYydI 
- BRgabdIsRmab;kareRsacRsB nigbeBa©jTwk edIm,IkarBarsMNab nigBRgYsBI\TæiBlGaRkk; 

énkMhab;CatiBul EdlekIteLIgedaysarkarrlYyFatusrIragÁ nigedIm,IGnuBaØat[rukçCati 
RsUbykCICatiqøgtamkarrlYyénFatusrIragÁ. dIFUrehIyrabes μ I sRmab;[karEckcayTwk 
)anl¥ nigmanÉksNæanPaB. kareFVIdImanBIrsareLIgeTA ebIelIkTImYyksikrP¢Ürpat;ecj 
enAelIkTIBIr Kat;RtUvP¢Ürpat;cUlmkvijedIm,I[dImanÉksNæan .   

6>3>4- kareRbIR)as;CI 
kareRbIR)as;CI KW 3 dgkñúgmYyvdþCIvitrbs;dMNaMRsUv. elIkTI 1 KW)acRTab;)atmunsÞÚg elIkTI 2 

eRkayBIsÞÚg 30 éf¶ nigelIkTI 3 enAeBlRsUvkekItkYr. kRmiténkareRbIR)as;CI KWGaRs½yeTAtam 
RbePTdI ¬sUmemIlkñúgCMBUkTI 8 ¦. 
6>3>5- karEfTaM 

CakarBitNas; karEfTaMCaEpñkmYyEdlCYydl;karbegáInTinñplRsUvpgEdr dUcCakardkes μA 
céRgecjBIERs eRBaHCaCRmkrbs;BBYkstVl¥it nigCm¶W. rIÉkarRKb;RKgTwkvij eBlRsUvenAkñúgvKÁ 
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EbkKum< KYrbeBa©jTwk[Gs;BIkñúgERskñúgry³eBlBI 3-5éf¶ rYcbBa©ÚlvijCakarl¥RbsinebIERs enACit 
RbPBTwk. EtebIsinTwkdk;kñúgERsCaRbcaMenaH vanwgeFVI[dIenaHmankgVHFatus½gásI (Zn). sMxan;CagenH 
eTot ERsRtUvmanmanPøWFMmaMl¥ edIm,ITb;;TwkTukkñúgeBlraMgs¶Üt b¤Gt;ePøógenAcugrdUv b¤k¾kñúgkrNIEdl 
valERsmanragCa)atxÞH karelIkPøWGacbnßyCeRmATwkkñúgERs)an. 
6>3>6- RbmUlpl 

RsUvEdll μmRcUtkat;)an KW 30éf¶ eRkayBIRsUvecjpáaRsuH mü:ageToteKsMKal;RsUvTMul μm 
RcUtkat;)an edaysMKal;eTAelIRKab;RsUvmanBN’dUcmas b¤k¾eKsMKal;emIleTAelIkYrRsUv RbsinebIva 
TMuBIcugkYrRsUv)an 85 PaKry ehIysMeNIménRKab;RsUvmanBI 20-24 PaKry dUcenHkarRcUtkat; 
min)at;bgTinñpl ehIyGgáreBlkinRsLÚnl¥ . ebIRcUtkat;eBlRsUvTuMRCuleBk eFVI[RsUv)ak;k cabsIu 
RCuH duH eFVI[TinñplcuHTab nigKuNPaBGgár)ak;eRcIn. karRcUtkat;qab;eBkGaceFVI[TinñplfycuH Edl 
bNþalmkBIRKab;RsUvminTan;TMul¥. muneBlRcUtkat; ebIsinmanTwkkñúgERs eyIgRtUveFVIkarbeBa©jTwk 
cugeRkay[)an 2-3 GaTitü muneBlRcUtkat;eFVI[RsUvqab;TMu niggayRsYldl;karRcUtkat;. kñúgkar 
RcUtkat;edayeRbIedayédCamFümedIm,IRcUt)anmYyhicta eKRtUvkarGñkRcUtBI 20-30nak; kñúgmYyéf¶. 
6>3>6>1- kare)akEbn 

kare)akEbnman 3 y:ag KWkare)akEbnedaykmøaMgmnusS karbBa¢an;edayeKaRkbI b¤Rtak;T½r 
nigkare)akEbnedaym:asIune)ak edayELkkare)akEbnedayma:sIune)ak sMbkFugRTedaysak;sIu 
kg;bYn GUsedaym:asIun 10-12 esH Gace)akCamFüm 10 )av RKab;RsUvkñúgmYyem:ag ¬sUmemIl 
CMBUkTI 10¦. 
6>3>6>2- kareraysm¥at 

bnÞab;BIkare)akEbnrYc RtUvdkykecjnUvkMeTckMTIepSg² EdlenAlayLMenACamYy nigRKab; 
RsUv EdlbNþal[man\TæiBlminl¥ enAeBlsþúkRKab; nigKuNPaBGgár . 
6>3>7- ktþaraMgsÞH  

CaTUeTAplitkm μdMNaMRsUv enAkñúgRBHraCaNacRkkm<úCa KWBwgEp¥kesIÞrEtTaMgRsugeTAelIFm μCati 
dUcenHehIyeTIbCaerogral;qñaMRbCaksikrEtgCYbRbTHnwgeRKaHFmμCatiepSg² dUcCaTwkCMnn; karraMgs¶Üt 
b¤stVli¥tbMpøaj .l. ¬sUmemIlcMnucTI 6-2-3¦. ktþaEdleFVI[raMgsÞHman ³ 

- xVHRbB½n§eRsacRsB RbLay PWøERs TMnb; GagTwk sMNg;sÞak;TwktUcFM 
- xVHmeFüa)aysmÖar³]bkrN_ksikmμ eRbIkmøaMgGUsTajedayeKaRkbI 
- xVHkarRKb;RKgdwknaM ¬CaRkum/ køwb/ smaKm/ shKmn_/ buershKmn_. 
- RbCaksikreFVIERseTAtamTmøab;buraN 
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- dIxSt;exSayCICati 
- xVHcMeNHdwg ¬minecHGkSr¦ xVHbec©keTsdaMduH 
- xVHTunplitkm μ \NTan>>> 
- dIERsesIÞrTaMgGs;minTan;erobcM[)ansmRsbenAeLIy 
- xVHTIpSarksipl /témøksiplenATab ¬Ep¥kelIQ μÜjkNþalCaGñkkMNt;témø¦ 
-  xVHkarEkécñ plitKuNPaBplitpl 
- minmanbTdæan (Standard) tamTIpSarGnþrCati 
- dak;[tamlkçN³bec©keTsnUvksiplEdlTTYl)an nigBUCdMNaM 
- BMuTan;manKeRmagvinieyaKelImuxdMNaM edIm,IbegáInplitPaBkñúgRsuk . 

6>3>8- BUCGnusasn¾ 
BUCEdll¥sRmab;eFVIkardaMduH enAkñúglkç½xNÐ½ERsEdlrMBWgTwkePøógTaMgRsug KWBUCEdl)anrMedaH 

edayviTüasßanRsavRCav nigGPivDÆn¾ksikmμkm<úCa (CARDI) EdlmankMBs;edImdg GayukalsmRsb 
eTAnwgbrisßandaMduH nigmanTinñplx<s;RbkbeTAedayKuNPaBl¥ sRmab;RbCaksikrExμreFVIkareRCIserIs³ 
6>3>8>1- RbePTRsUvRsal ³ CaBUCRsUvRsalminRbkan;rdUv 

enAkñúgRkumBUCRsUvRsal GevTrseTAnwgry³BnøWman BUCGIuEG‘66 GIuEG‘72 RKU GIuEG‘eksr 
Clsar rhat; nigBUCRkGUbEsnBiedar . 
6>3>8>2- RbePTRsUvkNþal ³  cMeBaHRbePTRsUvkNþalmanBIrRbePT 

 k¦ BUCGevTrseTAnwgry³BnøW b¤BUCminRbkan;rdUv 
enAkñúgRkumBUCRsUvkNþal GevTrseTAnwgry³BnøWman BUCsnþiPaB1 snþiPaB2 snþiPaB3 BBUl 

nigsarika. 
x¦ BUCevTrseTAnwgry³BnøW b¤BUCRbkan;rdUv 
enAkñúgRkumBUCRsUvkNþal evTrseTAnwgry³BnøWman BUCraMgC½y xa1 xa2  xa3 nigxa11 . 
K¦ BUCRkGUbevTrseTAnwgry³BnøW 
enAkñúgRkumBUCRsUvkNþal RkGUbevTrseTAnwgry³BnøWman BUCRkGUb páarMeck páarMcg; páarMdYl 

páarMedg nigBUCRkGUbpáaremot . 
6>3>8>3- RbePTRsUvF¶n; 

enAkñúgRkumBUCRsUvkNþal evTrseTAnwgry³BnøW manBUC xa4 xa5 xa6 xa7 xa8 xa9 xa12 nig 
 xa13 . 
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6>3>9-  RsUvedImrdUv 
munqñaM 1990 ksikrkm<úCadaMduHdMNaMRsUvEtmþgKt; enAkñúgekSRtbrisßanTMnabGaRs½yrbbTwk 

ePøóg. b:uEnþcab;BIqñaM1991-1993 mkedaymankarCIkGNþÚgeRkamdI edIm,IykTwkmkeRsacRsBdMNaM 
)aneFIV[rukçCeRmIsviTU nigekSRtviTU sakl,gRbB½n§daMduHdMNaMRsUvBIrdg kñúgmYyrdUvvsSa. BUCRsUvRsal 
)andaMduHkñúgExemsa edayeRbIR)as;TwkeRkamdIeRsacRsB rhUtdl;manePøógFøak;kñúgEx]sPa ehIy 
eFIVkarRcUtkat;kñúgkMLúgBak;kNþalExkkáda nigExsIha EdlkñúgkMLúgeBlenH CaTUeTAKWCakUnrdUv 
R)aMgmYy. dMNaMRsUvEdldaMenAkñúglkçxNÐenH KWCadMNaMRsUvedImrdUv. bnÞab;BIkarRcUtkat;)anknøHExmk 
eTIbcab;epþImsÞÚgRsUvvsSa . 
6>4- RbB½næekSRtbrisßanRsUveLIgTwk 
6>4>1- brisßandaMduH 

naTsvtSTI 60 épÞdIdaMduHdMNaMRsUveLIgTwkmanRbmaN 4 Esn hicta esμInwg 16 PaKry én 
épÞdIdaMduHdMNaMRsUvsrubenAkñúgRbeTskm<úCa. b:uEnþnaeBlbc©úb,nñépÞdIdaMduHRsUveLIgTwkman 1>5 PaKry 
b:ueNÑaH ¬RksYgksikm μ/ 2005¦. karfycuHépÞdITaMgenaH KWedaysardMNaMRsUveLIgTwk KWCadMNaM 
yfaplmann½yfadaMduHedayBwgEp¥kelIktþaFm μCatiTaMgRsug ebIsinCaktþaFmμCatiminGMeNayeTenaH 
pldMNaMnwgxUcxatTaMgRsug. mü:agvijeTot edaysarEtktþaFmμCati mankarERbRbYlBImYyqñaM eTAmYy 
qñaM )aneFVI[ksikrmYycMnYn)anpøas;bþÚrBIdMNaMRsUveLIgTwk mkCadMNaMRsUvrdUvR)aMg b¤k¾CadMNaMRsUv 
RbedjTwkvij . tMbn;daMduHdMNaMRsUveLIgTwkTaMgenH KWsßitenAkñúgextþEdlsßitenACab;bwgTenøsab 
Tenø)asak; nigTenøemKgÁ. kñúgqñaM 2004-2005 tMbn;RsUveLIgTwk KWmaneRcInsßitenAkñúgextþkMBg;FM 
¬22>167 h>t¦ extþbnÞaymanC½y ¬24>442h>t¦ extþ)at;dMbg ¬14>659 h>t¦ extþeBaF×sat; 
¬11>865h>t¦ extþesomrab taEkv kNþal nigkMBg;qñaMg KWmanépÞdIdaMduHRsUveLIgTwk Rbhak; 
RbEhlKñacab;BI 1000-8000hikta kñúgextþnimYy². edayELkextþ sVayerog éRBEvg kMBt 
kMBg;cam PñMeBj nigsÞwgERtg manépÞdIdaMduHRsUveLIgTwkticCag 1000hikta. RsUveLIgTwkTaMgenaH 
RtUv)aneKdaMduHenAtMbn;ERsTMnab EdlmanCeRmATwkcab;BI 50 s>m b¤elIsBIenH ehIyenAkEnøgxøHeTot 
CeRmATwkGacmanrhUtdl;eTA 4 Em:Rt . CeRmATwkEdlmanenAkñúgERsTaMgenHKW TTYl)anmkBIkar 
Cn;eLIgBIbwgTenøsab TenøemKgÁ nigTenø)asak; enArdUvePøógFøak;.  
6>4>2- viFIsaRsþdaMduH 
6>4>2>1- karerobcMdI nigeBlevladaMduH 

karGnuvtþn¾elIdMNaMRsUveLIgTwk KWmanlkçN³samBaØ ehIyeRbIR)as;Gs;TunticbMput ebIeFob 
eTAnwgRbBn½§ekSRtbrisßandMNaMRsUvd¾éTepSgeTot . 
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k¦ karerobcMdItamrebobksikr 
CaTUeTA ksikrEtgcab;epþImdutcMebIg  nigKl;CRBa¢aMgEdlmanesssl;enAkñúgERs  bnÞab;BIElg  

stVBahn³[cUlsIurYcmk ehIykardutenHeRcIneFVIeLIgenArvagExkumÖ³ nigedImExemsa. cMeBaHkarerobcM 
dI KWeKcab;epþImP¢Ürras;enAeBlEdlmanePøógFøak;dMbUg ehIykarP¢Ürras;eKeFVIeLIgmYydg b¤ BIrdg bnÞab; 
mkeKcab;epþImRBYsRKab;BUCs¶Üt. sRmab;extþEdlsßitenAEb:kxagt,ÚgrYmman extþtaEkv éRBEvg nigextþ 
kNþal eBlevladaMduHKWcab;epþImenAcugExemsa rhUtdl;Ex]sPa ÉextþEdlsßitenAEb:kBay½Bü dUcCa 
extþ)at;dMbg bnÞaymanC½y nigextþesomrab KWcab;epþImBIedImEx]sPa rhUtdl;Bak;kNþalExmifuna . 

x¦ karerobcMdItamrEbblkçN³bec©keTs 
karerobcMERsKWRtUverobcM[)anes μ Il¥ edayeFVIkarP¢Ür nigras;ERs 2 b¤3dg edIm,IsRmYldl;kar 

duHlUtlas;rbs;rukçCaticéRg nwgkMcat;va. karP¢ÜrKWeyIgRtUvP¢ÜrvaenACeRmA BI 20 eTA 25 sm rYcras; 
vaybMEbkdI[)anm:t;l¥ bnÞab;mkeyIghaldIry³eBlBI 7 eTA 10éf¶ edIm,ITuk[esμA nigRKab;BUC 
epSg²eTotduH rYceFVIkarP¢Ürras;dImþgeTot nigBRgabdI[es μ Il¥ nigmanlkçN³ÉksNæan. cMeBaHkardaMduH 
Tan;eBlevla KWCabMNgR)afñasRmab;dMNaM EdllUtlas;lμm Tan;eBlEdlTwkCMnn;mkdl; eRBaHedIm 
sMNabEdlcas; KWvamankarlUtlas;l¥ nigFn;RTan;eTAnwgTwkCMnn; CagedImRsUvEdleTIbnwgdaM. 
TwkCMnn;)ancab;epþImeLIg enAeBlEdlRsUvmankarGPivDÆn_eBjelj ya:gehacNas;k¾manGayuBI 4-
6 GaTitü Edr edIm,ImanlT§PaBBnøÚtedIml¥RbesIr (Catling 1992) . 
6>4>2>2- karBRgYsRKab;BUC  

karBRgYsRKab;BUCRsUveLIgTwk CaTUeTAenAtMbn;EdlmandICRmalTabCageK KWeKeFVIkarBRgYs 
mun eRBaHkEnøgEdldICRmalTabenaH Twkvacab;epþImlicmun ehIykareRbIR)as;RKab;BUCCamFüm KweKeRbI 
Gs;BI 120-200KILÚRkam b:uEnþGacticCag b¤eRcInCagenHGaRs½yeTAtamtMbn;nimYy² niglkçxNÐERs 
EdlkarBRgYsRKab;)anRtUvGnuvtþ. enAtMbn;xøHeKkb;RKab;BUCeTAkñúgdI tamry³karP¢Ürb¤ras;lub. karP¢Ür 
b¤ras;lubenH KW)aneFVI[RbesIrnUvrcnasm<½n§rbs;dI nigeFVI[RbB½n§b¤sénRsUvmankarduHlUtlas;)anl¥. 
meFüa)ayenH eyIgk¾GackarBarRKab;BUC)anBIkarbMpøajBIBBYkstV céRg dUcCa cab nigstVkNþúrCa 
edIm.l. RKab;BUCcab;epþImduHlUtlas;l¥kñúgry³eBl 2-3éf¶ bnÞab;BIRBYs b¤k¾GacBnüaeBlrhUteTA 
dl; 1s)þah_ GaRs½yeTAnwgTwkePøóg . 
6>4>2>3- karRbmUlpl 

cMeBaHextþenAPaKxagt,ÚgRbeTs karRbmUlplcab;epþImenAcugExFñÚ rhUtdl;cugExkumÖ³. eday 
ELk cMeBaHextþEdlenAPaKxageCIg karRbmUlplcab;epþImcab;BIcugExmkra rhUtdl;edImExmina ehIy 
RsUvEdlsßitenAkñúgkEnøgEdlmandIx<s;CageK RtUv)aneKRbmUlplmuneK . karRbmUlplmanPaB 
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gayRsYlenAeBlEdlTWkRskcuH TaMgGs;BIERs. karTMurbs;RKab;Cajwkjab;EtgEtekIteLIg kñúgeBl 
dMNalKñaCamYynwgdMeNIrRskrbs;Twk ehIyCaTUeTA RsUvRtUv)aneKRbmUlplkñúgsßanPaBERss¶Üt. 
PaBraMgs¶ÜtbnÞab;BIkarRskcuHrbs;Twk GacekIteLIgCabnþbnÞab;kñúgtMbn;ERsEdllicTwkeRCA². BUCEdl  
daMduHenAtamtMbn;x<s; karTMurbs;vamanlkçN³elOnCagkardaMduH enAtamtMbn;TMnab . 
6>4>2>4- karRbtibtþieRkayeBlRbmUlpl 

karRbtibtþikargareRkayeBlRbmUlpl KWmansarsMxan;Nas;;eTAelIKuNPaBRKab;. bnÞab;BI 
karRbmUlplrYc eFVIkare)akEbnnwghalsMgYtRKab;[)ans¶Ütl¥ edayrkSasMeNImRKab;BI 12 eTA 14 
PaKry rYceraysm¥atRKab;[)ans¥atl¥ ehIyRckTukkñúg)av rYcTukdak;kñúgXøaMg edayerobdak;elI 
kMNl;[)anRtImRtUv eCosvagTukpÞal;nwg\dæ EdlbNþal[stVl¥itgaybMpøaj nigeFIV[gayCk;eLIg 
énsMeNIm EdlCaehtubNþal[qab;BukRKab; nigeFVI[RKab;RsUvqab;fycuHnUvKuNPaB . 
6>4>3- ktþaraMgsÞH 
6>4>3>1- kRmitTwkeLIgelOneBk 

 karekIneLIgCabnþbnÞab;rbs;Twk )anFanadl;karrs;ranmanCIvitrbs;BUCdMNaMCaeRcIn Edlman 
lT§JPaBénkarBnøÚtedIm . RbsinebIkRmitTwkekIneLIgya:gelOn ehIyenAEtbnþrhUtenaHGaceFVI[ 
liclg;dl;dMNaM eTaHbICaBUCenaHmanlT§PaBBnøÚtedIml¥ya:gNak¾eday. ehIykarlicTwkenH )aneFVI 
[manPaBrMxandl;karlUtlas;rbs;dMNaMRsUv nigeFVI[PaBrwgmaMrbs;dMNaM kan;EtcuHexSaybnþicmþg² 
kñúgdMNak;kallUtlas; nigkat;bnßykarEbkKum< ehIyBnüaeBlkarpusecjBITwkrbs;kYr enAkñúg 
dMMNak;kalkMNrkMeNItkYr rhUtdl;dMNak;kalecjkYr. edayehtuenHehIy eTIbvabNþal[ekItman 
nUvnibölPaB ¬Gar¦ énkenSampáa (Vergara, 1985). karlicTwkkñúgdMNak;kalecjpáa GacnwgeFIV[RsUv 
xUcxat nigmanplb:HBal;TaMgRsugeTAelITinñplRKab; CaBiessebIkarlicenHmanry³kal cab;BI 3 
GaTitüeLIgeTA (Catling, 1992).  
6>4>3>2- karRskcuHrbs;TWk 

karRskcuHrbs;Twk CaTUeTAmanel,ÓnelOn b:uEnþBMumanbBaðaGIVF¶n;F¶rdl;dMNaMRsUveT. Cajwk 
jykarRskTwk KWekIteLIgenAeBldMNalKañ CamYynwgkarTMurbs;dMNaMRsUv . karRskcuHrbs;Twk 
enAeBldMNalKñaCamYynwgeBlRsUvTMuenHehIy KWeyIgBinitüeXIjfa vapþl;PaBgayRsYldl;eBleyIg 
RbmUlpl b:uEnþvak¾)anbgáplvi)akpgEdr eTAelIkarfycuHénKuNPaBRKab;RsUv edaysarkarRskcuH 
rbs;Twk)aneFVI[edImRsUvdYleTAnigPk; EdleFVI[RKab;RsUvmYycMnYn )anRbLak;layLMCamYyPk; 
ehIyRKab;xøHmandMeNkxøI GacgayduHBnøkeLIgvij . 
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6>4>3>3- ktþastVl¥it nigktþacéRgepSg² 
enAkñúgvdþCIvitrbs;dMNaMRsUveLIgTwk karbMpøajFMCageKKWbNþalmkBIstVbkSIeQ μaHxøMú EdlGac 

eFVI[TinñplmankarfycuH edaystVenHedIrT®nÞaMeTAelIdMNaMRsUv ehIykat;edImRsUvedIm,IeFVIsMbukEfm 
eTotpg. pÞúyeTAvijbBaðaesμA stVl¥itcéRg nigCm¶W minEmnCaktþaRBYy)armÖd¾sMxan;enaHeT enAkñúg 
RbBn§½brisßandMNaMRsUveLIgTwk eTaHbICaBUCRsUvxøH mankarlUtlas;ry³eBlEvgk¾eday. enAkñúgkMLúg 
muneBlTwkCMnn;cUl sMeNImdIERsmanTab ehIydg;sIuetdMNaMRsUvk¾TabEdr dUecñHlkçN³TaMgGs;enH 
min)anbgálkçN³gayRsYl dl;karkekIteLIgnUvBBYkstVl¥itcéRgenaHeT ehIycMeBaHes μAcéRgvij 
eyIgGaceFVIkarsm¥at)anKWenAmuneBlTwkCMnn;mkdl;.  eTaHbICay:agNak¾eday enAeBlTwkCMnn;)an 
mkdl; enaHk¾vamin)anbgálkçN³gayRsYldl;stVl¥itcéRgPaKeRcInenaHEdr (Catling, 1992). b:uEnþ 
edayELk stVkNþúrk¾GacbNþal[mankar)at;bg;nUvTinñplbEnßmeTot CaBiessenAkñúgkMLúgeBl 
EdlmanTwkCMnn; rYmTaMgmankarcab;stVBs; nigTaMgkarlicTwkénéRBlicTwkEdlCaCRmkrbs;stVkNþúr 
pg  (Seng et al.,1988) . 
6>4>3>4- karTukdak;eRkayeBlRbmUlpl 

bBaðamYyd¾FMeTotenaH KWbBaðaTukdak;eRkayeBlRbmUlpl . eyIgdwgehIyfakarTukdak; 
eRkayeBlRbmUl KWmansarsMxan;Nas; ebIeyIgerobcMTukdak;edaymin)aneRbIkMNl;RtwmRtUveT vaGac 
eFVI[RKab;RsUvqab;xUc edaysarkarCb;nUvsMeNImeLIg. elIsBIenHeTAeTot vaeFVI[gayrgnUvkarbMpøaj 
rbs;stVl¥iteTotpg . 
6>4>4- kareRCIserIsBUC   

kareRCIserIsBUCRsUv KWmanlkçN³sMxan;Nas; sRmab;plitkmμdMNaMRsUveLIgTwk . kalBImun 
sm½ys®gÁam eyIgmanBUCRsUveLIgTwkl¥²CaeRcIndUcCa ³ BUCRsUvbIefñal BUCRsUvknøgPñM BUCRsUvnag 
Rkjú:l.l. BUCRsUvTaMgenH KWCaBUCRsUvF¶n; ehIyevTrseTAnwgry³BnWø ¬BUCRsUvRbkan;rdUv¦. cab;taMg 
BIsm½ysRgÁammk BUCRsUvTaMgenH manBUCxøHk¾)at;bg;TaMgRsug ehIyBUCxøHeTot k¾esÞIEtnwg)at;bg; 
pgEdr. EteTaHCay:agNak¾eday BUCRsUvEdlenAsl;k¾vaBMumanPaBsuT§l¥ EdlCaehtueFVI[eyIgTTYl 
)annUvTinñplTab. b:uEnþcab;taMgBIqñaM1989 rhUtmkdl;bc©úb,nñ viTüasßanRsavRCav nigGPivDÆn_ksikmμ 
km<úCa CaBiesskm μviFIrukçCeRmIsviTüa)anxitxMRbwgERbgRsavRCaveTAelIdMNaMRsUv ehIyk¾)anrMedaH 
BUCRsUv)ancMnYn 37 BUC edayKN³kmμaFikarCatiGnusasn_BUCdMNaM. kñúgcMeNamBUCRsUvTaMg 37 BUC 
kñúgenaHrYmmanBUCRsUveLIgTwkRbkan;rdUvcMnYn 3BUC KWBUCRsUv dUn eTvta nigxavtaeBRC (Men Sarom et 

al.,2001b) ¬taragTI 6-2¦ EdlsmRsbeTAbrisßandaMduHtMbn;enaH ehIyeRbIR)as;RKab;BUCGs;tic KWBI 
60 eTA 80 KRk kñúg 1 hicta ehIyTTYl)anTinñplx<s;eTotpg . 
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6>5- RbBnæ½ekSRtbrisßanRsUvcMkar 
6>5>1- brisßandaMduH 

  RsUvcMkar KWCaRbePTRsUvEdlCaTUeTARtUv)andaMenAkñúgERsEdlKaμnPøW tamTICRmal TITYl 
enAelIdIekaH nigtamdIcMkarmYycMnYn ehIyBwgEp¥kTaMgRsugeTAnwgrbbTwkePøógenAkñúgtMbn;. tMbn;daMRsUv 
cMkarxøHeTot RtUv)aneKdaMenAkñúgéRB tamcegáHPñM edayeFVIkarkab;qáaréRB nigdutsm¥atecal eTIbeFVIkar 
bukdaMRsUvCaeRkay. bnÞab;BIdaMRsUv)anry³eBlBIr eTAR)aMqñaM dIexSaHCICati eTIbeKeFVIkarpøas;bþÚreTAdaM 
enAkEnøgepSgeTot. eRkayeBlTukdIecal CaeRcInqñaMeTIbvilmkeFVIenAelIkEnøgcas;vij kardaMRsUvcMkar 
tamrebobenH RtUv)aneK[eQ μaHfa ksikm μBencr (Shifting Cultivation). GñkGnuvtþn_ksikm μBencr 
PaKeRcInCaCnCatiPaKtic. enAkñúgextþrtnKIrI RkumCnCatiPaKticEdlmankar Cab;Bak;Bn§½enAkñúgkareFIV 
ksikm μBencrenH mandUcCa Pñg Rkavit eRkog eRBA TMuBun Lav sÁÜy esÞóg nigBYkrUt .  enAkñúgextþ 
RkecH TaMgRkumCnCatiPaKticdUcCa Pñg sMEr KYy nigesÞóg nigCnCatiEx μrCaeRcIn)aneFVIkardaMduHRsUv 
cMkarenHpgEdr. enAkñúgextþesomrab nigRkugRBHsIhnu GñkEdleFVIksikm μBencr KWCaCnCatiExμr.  
RkumCnCati PaKticenAtamtMbn;x<s;² KWmankarbþÚrpþac;ya:gmutmaMeTAelICMenOrbs;BYkeK Tak;TgeTAnwg 
kareFVIksikmμBencrenH (Javier, 1997). eRkABIenHeTotbrisßandaMduHRsUvcMkar eKRbTHeXIjCaeRcIn 
eTot enAtamtMbn;;PñM RbePTRsUvcMkar EdldaMenAtamtMbn;PñMRtUv)aneKsÁal; nigehAfaRsUvPñM brisßan 
daMduHRsUvcMkarmanTMhMtUc ebIeRbobeFobeTAnwgTMhMdIERssrubenAkñúgRbeTskm<úCa . naqñaM2005 épÞdI 
daMduHRsUvcMkarman 2 PaKry énépÞdIsrub 2>44 lanhicta ¬sUmemIltarag 6>1¦ extþEdldaMduH 
eRcInCageKKW manextþrtn³KIrI kMBg;cam nigextþesomrab. TnÞwmnwgenHRsUvcMkark¾mandaMduHenAkñúgextþ 
déTeTotEdr dUcCaextþ mNÐlKIrI kMBg;FM ekaHkug RBHvihar sÞwgERtg kNþal nigextþkMBt. extþrtnKIrI 
nigextþmNÐlKIrI manRbBn§½brisßanl¥CageKcMeBaHdMNaMRsUvcMkar. kalBImuntMbn;daMduH RsUvcMkarenAkñúg 
extþTaMgBIrenH mancMnYneRcInCagBIrdg eFobeTAnwgtMbn;daMduHRsUuvcMkarenAtambNþaextþepSg². ksikr 
mñak;²GacmandIeFVIERscMkarcab;BI 1-2 kEnøg ehIyTMhMrbs;ERsnimYy²mancab;BI 0>1-3 hikta 
EdlGacmanTItaMgsßitenAcm¶ayRbEhlBI 1-10 Km BIpÞHrbs;BYkeK .  ERsRsUvcMkar CaTUeTAsßitenA 
q¶ayCagERsd¾éTeTot CaTUeTAmancm¶ayya:gehacNas;k¾ 1 K>m Edr. ERscMkar kRmnwgmanTItaMg 
sißitenACitERstMbn;TMnabNas;. RbBn§½brisßandMNaMRsUvcMkar KWmanPaBxusKañ² fVIt,itEttMbn;daMduHenaH 
manTMhMtUc²ya:gNak¾eday. PaBxusKñaTaMgenH KWbNaþlmkBIlkçxNÐdaMduHenAkñúgbrisßanepSg²Kña. 
PaBxus²Kñaénktþabrisßan KWbNþalmkBIkarERbRbYlkMBs;TwkePøóg sMeNImbriyakas ry³BnøW 
sIutuNðPaB nigRbePTdI. PaBxusKñaénktþabrisßanTaMgenH bNaþlmkBIbrisßansßitenAry³kMBs; epSg² 
BIKñaBI 200m - 1 000m eFobnwgkMBs;TwksmuRT (Sea level) .       



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

 - 156 - 

brisßantamtMbn;manry³kMBs;x<s;eFobnwg kMBs;TwksmuRT CaTIkEnøgEdlmansItuNðPaB RbcaM 
éf¶Tab. brisßanenAtamtMbn;xøH manlkçN³GMeNayplxøaMgdl;kardaMduHRsUvcMkar edaysartMbn;enaH 
manrbbTwkePøógRKb;RKan; ehIytMbn;xøHeTotEdlCYbRbTHnigPaBraMgs¶Üt KWRtUvkarCacM)ac;nUvBUCRsUv 
EdlmanPaBFn;RTaMeTAnwgPaBraMgs¶Üt b¤BUCEdlqab;erIbrs;raneLIgvij (Drought Recovery) enAeBl 
EdlmanrbbTwksmRsbbnaÞb;BICYbnigPaBraMgs¶Üt mYyry³knøgmk .   
6>5>2- viFIsaRsþdaMduH 
6>5>2>1- karerobcMdI 

karrrobcMdIsRmab;daMduHRsUvcMkar KWGaRs½yeTAtamTIkEnøgdaMduH. enAtamtMbn;dITITYl dIelIekaH 
b¤enAtamdIcMkarCaGcié®nþy_ ksikreFVIkarP¢Ürras;sm¥atdIdUcKña nigkarerobcMdIeFVIERs enAtamtMbn;TMnab 
GaRs½yedayrbbTwkePøógpgEdr . CaTUeTA eKerobcMdIenAkñúgkMLúgEx]sPa nigExmifuna . b:uEnþkar 
erobcMdIsRmab;eFVIksikmμBencrmanlkçN³xusKña BIkarerobcMdIsMrab;daMRsUvcMkarenAtamTITYl b¤enA 
elIekaH. karerobcMdIsRmab;eFVIksikmμBencr KWéRBeQIRtUv)aneKkab;ecj nigTuk[s¶ÜteTIbeFIVkar 
dutecalenAkñúgrdUvR)aMgKWcab;BIExkumÖ³ rhUtdl;Exemsa edIm,IykdIdaMRsUvenAkñúgExmifuna edayKaμnkar 
P¢Ürras;bMEbkdIenaHeT KWRKan;EteRbIeQIbukeTAkñúgdIeFVICareNþAtUc² edIm,IdaMRsUvEtb:ueNÑaH bnÞab;BIéRBeQI 
tUcFM RtUv)andutsm¥atGs;BIépÞdIkEnøgEdlRtUvdaM. karerobcMdItamEbbenH RtUv)aneKGnuvtþCaBiess 
enAtamtMbn;sMbUreTAedaykUnPñM nigtMbn;EdlsMbUreTAedayéRBRKbbNþb; . 
6>5>2>2- bec©keTsdaMduH 

kardaMduHRsUvcMkar RtUv)aneFVIeLIgedayviFIsaRsþepSg²KñatamtMbn;nimYYy² . enAtamtMbn;xøH 
bnÞab;BIkarP¢Ürras;dIrYcehIy KWeKP¢ÜrdIqUteFVICacg¥ÚrehIyerayRKab;BUCtamcg¥ÚrEdlP¢Ür rYcehIyeRbIeCIg 
QUsdIlb;esþIg²BIelIRKab;BUC viFIsaRsþenHeKeRcIneFVIEtenAelIdI tamtMbn;TITYl dIelIekaH b¤tamdIcMkar 
CaGcié®nþy_ . bnÞab;BIRsUvduHmanGayuRbEhl 30-40 éf¶ eKcab;epþImras;kat;CaBMnuHTTwgCYr kareFVI 
EbbenH KWedIm,Ikat;bnßydg;sIuetcMnYnedImRsUvkñúgCYrnimYy² nigkat;bnßyPaBesμak . enAeBlNaEdl 
dg;sIuetedIm RsUvmancMnYneRcIneBkenaH vamanPaBes μakxøaMg ehIyRsUvk¾minsUv)anplEdr.  

enAtamkEnøgxøHeTotkardaMRsUvcMkar KWbnÞab;BIeFVIkarP¢Ürras; nigekordI)anrabes μIehIyenaH eKeFVI 
karbukdIdak;RKab;BUCdaMkñúgrn§EtmþgkñúgCeRmA 5-8 s>m nigmancenøaHKum<cab;BI 20-40 s>m . cenøaH 
Kum<KWGaRs½yeTAtamRbePTdI kñúgkrNIdIEdleTIbnwgranehIyf μ I²manCICatil¥ cenøaHKum<RtUvdaMmankar 
XøatKñaxaøMg cMENkÉdIcas;BMusUvmanCICaticenøaHKum<daMCit²Kña. enAelIdIfμ IcenøaHKum< eKTuk[vaTUlay 
sRmab;daMMdMNaMcMruHepSg²eTotCamYyRsUv. 
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cMeBaHkardaMduHtamEbbksikmμBencrvij bnÞab;BIéRBeQItUcFM RtUv)andutsm¥atGs;BIelIépÞdI 
ehIyenaH KWeKcab;epþImeFVIkarbukdaMEtmþg edayBMucaM)ac;mankarP¢Ürras;ekorBRgabdIenaHeT. karGnuvtþn_ 
viFIsa®sþenH eKeRcInEtCYbRbTHeXIjenAtamtMbn;éRBPñM tamcegáHPñM b¤enAtameCIgPñM EdleKeRcInRbTH 
eXIjenAextþrtnKIrI nigmNÐlKIrI CaedIm. kardaMduHRsUvcMkarenAkñúgextþRkecH CaTUeTARtUv)aneKeFVIkar 
daMduHCadMNaMqøas; CamYydMNaMRbcaMqñaMepSg²eTot. ksikrxøH)aneFVIkarEbgEckdIERscMkarsRmab;daMduH 
CaBIrEpñkepSgKñakñúgmYyqñaM². enAkñúgqñaMTImYy kñúgERsTImYy Kat;daMRsUvcMkar ehIyERsTIBIr Kat;daMdMNaM 
epSg²eTotdUcCa sENþk)ay eBat l¶ nigeb:ge)a:H CaedIm. enAqñaMbnÞab;RsUvcMkar Kat;pøas;eTAdaM 
enAkñúgERsTIBIrvij ehIydMNaMepSg² Kat;ykeTAdaMenAERsTImYyvijmþg ehAfadMNaMbgVil. enAkñúgextþ 
kMBg;camtRmUvkarTIpSarsRmab;dMNaMRsUv nigdMNaMepSg²eTot tamtMbn;TMnabGaRs½y edayrbb 
TwkePøóg mandUcCaBBYkdMNaMdMLÚg eBat sENþk)ay sENþkesog l¶ .l. eKRtUveFVIkarkMNt;nUv      
TItaMg[)anc,as;las;;sRmab;tMbn;daMduHRsUvcMkar. dUecñHeKEtgdaMRsUvenAkEnøgCak;lak;NamYy Caerog 
ral;qñaM begáIt)anCatMbn;mYysRmab;dMNaMRsUvÉkvb,kmμ .  
6>5>2>3- karEfTaM 

 enAkñúgplitkmμRsUvcMkar bBaðaes μAcéRgCaktþasMxan;mYy EdlTamTar[mankarerobcMdI edIm,I 
sm¥ates μAe[)ans¥atl¥ tamkEnøgRtUvdaMRsUvcMkar . kñúgmYyplitkm μ RtUvTamTar[mankarsm¥atesμA 
céRg[)anjwkjab;cab;BI 2-3 dg . BUCRsUvEdlmanGayukalEvg TamTar[mankareFVIesμAeRcIndg 
CagBUCRsUv EdlmanGayukalxøI .  
6>5>2>4- kardak;CI 

CICatiEdlmanRsab;enAkñúgdI minRKb;RKan;sRmab;karRsUbykBIdMNaMRsUv EdleFVIkardaMduHelIdI 
dEdl²CaeRcInqñaMenaH. dUecñHedIm,I[RsUvduHlUtlas;)anl¥ nigmanTinñplx<s;KYr Etmankardak;CIsrIragÁ 
b¤ CIlamkeKa bEnßmeTAkñúgdIenAkRmitBI 3-5 etankñúgépÞdIhicta. eRkABICIsrIragÁ CIKImIk¾mansar³ 
RbeyaCn_y:agsMxan;eTAelIkardaMduHRsUvcMkar b:uEnþkareRbIR)as;CIKImI RtUvGnuvtþtambTdæanbec©keTs b¤ 
tamkarENnaMkñúgGnusasn_ kareRbIR)as;dIsRmab;plitkmμRsUvenAkñúgRbeTskm<úCa (White et al. 

1997) . 
6>5>2>5- karRbmUlpl 

RsUvcMkar RtUv)aneKeFVIkarRbmUlplcab;BIExkBaØa rhUtdl;ExFñÚ KWGaRs½yeTAnwgGayukalrbs; 
BUCnimYy² eRBaHmanBUCRsUvxøHmanlkçN³evTrsnwgBnWø nigBUCxøHeTotmanlkçN³GevTrsnwgBnøW . 
karRbmUlplenH eKeFVIeLIgedaykat; b¤ bUtkYrykEtRKab; nigenAtMbn;xøH ksikreFVIkarRcUtkat;Cit 
dl;Kl; cgCakNþab;gayRsYlsRmab;eFVIkare)akEbn. viFIsaRsþTImYy KWRbmUlplbUtedayédeTAelI 
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kYrRsUv bnÞab;mkdak;RKab;eTAkñúgk®nþkEdls<ay enABIeRkayxñg ¬BaküEx μrelIehAfakapa¦ b¤ yYr 
enAkñúgédmçagrbs;GñkRbmUlpl . cMENkviFIsaRsþTIBIr KWCakarRcUtkat;edImCitdl;nwgdI b¤Epñkxag 
eRkamkYrbnþic. enAkñúgextþrtn³KIrI eKRbmUlplRsUvcMkareRcInbUtkYrRsUvedayéd . cMENkenAkñúgextþ 
mNÐlKIrI karRbmUlplbUtedayéd KWCajwkjab;eKeRcIneRbIcMeBaHRbePTRsUvF¶n; b¤ RsUvevTrsnwgBnøW 
xøaMg. cMeBaHBUCRsUvRsal nigBUCEdlmanPaBsVitBi)akbUt eKRbmUlpledaykat;eRkamkYrbnþic edIm,I 
gayRsYlcgpþMú RbmUlCBa¢ÚnTukdak;. enAkñúgextþRkecH extþesomrab nigRkugRBHsIhnu karRbmUlpl 
eKeFVIedaykarkat;edImeRkamkYrbnþic . kare)akEbnksikreRcIncUlcitþeRbIeCIgEbnRsUv CageRbIéde)ak 
eRBaHbnÞab;BIeFVIkarkat;kYrksikr Kat;cgRbmUlpþMúKYrRsUvCadMu² vamanlkçN³gayRsYlsRmab;karEbn 
edayeRbIeCIg ehIymankarlM)aksRmab;kare)ak eRBaHBMumankEnøgsRmab;kan;e)ak. 

cMeBaHTinñplRsUvcMkarenAkñúgRbeTskm<úCa mankRmitTabenAeLIy CaTUeTAksikrTTYl)an 
TinñplCamFümRbmaNCa 1>2 etan kñúgmYyhicta . cMeBaHkardMaduHtamEbbksikmμBencrvij enAtam 
kEnøgxøH TinñplGacmanBI 1>6-1>8 etan kñúgmYyhicta enAkñúgextþrtnKIrI nigmNÐlKIrI . 
6>5>3- ktþaraMgsÞH 

manktþaCaeRcIn EdlbgáPaBraMgsÞHdl;RbBn§½ekSRtbrisßandMNaMRsUvcMkar kñúgkareFVIplitkmμ 
cab;taMgBIeBlcab;epþIm rhUtdl;karRbmUlpl EdleFVI[mankar)at;bg;Tinñply:ageRcIn.  ktþaraMgsÞH 
TaMgGs;enaHrYmman ³ 
6>5>3>1- esñAcéRg  

bBaðaes μAcéRgenAkñúgvb,kmμRsUvcMkar CaktþasMxan;mYy EdlTamTar[mankarerobcMdI[)an 
RtwmRtUv nigkMcat;esμA[)ans¥atl¥enAtamTIkEnøgdaMRsUvcMkar cab;taMgBIeBldak;RKab;daMeTAkñúgdI. esμA 
céRgmanRbBn§½bJsRKb;RKan; nigmanlT§PaBduH)anmun nigduHelOnCagRsUvbnÞab;BIdak;RKab;RsUvdaM 
eTAkñúgdI .  

esμACa]bsKÁcMbgbMputsRmab;RsUvcMkar enAeBlEdlRsUvsßitenAkμ ñúgdMNak;kalsMNab eRBaH 
enAkñúgdMNak;kalenH dMNaMRsUvenAtUc² ehIyduHyWtCagesμA dUecñHminGacRbECgRsUbykCICatiBIdI 
QñHesAμcéRg)aneLIy . 

dUecñHRtUv[mankarsm¥ates μA[)ans¥atBIcMkarRsUv BiessenAkñúgdMNak;kalsMNab edIm,ITuk 
lT§PaB[dMNaMRsUvduHlUtlas;)anl¥ . eRkABIenHkare)acsm¥atesμA RtUveFVICabnþbnÞab;mkeTot [)an 
BIreTAbIdg GaRs½yeTAtamGayukalrbs;RsUv nigkñúgmYyvdþénplitkmμdMNaMRsUvcMkar. 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

 - 159 - 

6>5>3>2- stVl¥it nigstVcéRgepSg² 
CaTUeTARsUvcMkarEtgTTYlrgkaryayIBIBBYkstVl¥it nigstVcéRgCaeRcInRbePT cab;taMgBIeBl 

dak;RKab;BUCdaMeTAkñúgdI rhUtdl;eBlRsUvTMu .  stVl¥itcéRgEdleKCYbRbTHCajwkjab; KWmanRsemac 
¬kaysIuRKab;EdleTIbnwgdaM¦ mmac ¬CBa©k;rukçrsrbs;edIm¦ dgáÚv ¬sIurUgedIm nigmUrsøwk¦ nigRswgCBa¢k; 
TwkedaH. 

stVcéRgepSgeTotman bkSI BBYkstVkekr TnSay nigRCUkéRBCaedIm. cMeBaHBYkbkSI manesk 
llk nigcabEdlbMpøjRKab;RsUveBldaM nigeBldak;TwkedaHrhUtdl;TuM .  BBYkstVkekrman kNþúr 
kEgðn CaedImEdlbMpøajdMNaMRsUvcab;BIdak;RKab;rhUtdl;TuM. RCUkéRB nigTnSay CaTUeTAbMpøajdMNaM 
RsUv bnÞab;BIRsUvduH)anFMbgÁÜr . 

eBlRKab;BUCduHecjputdI sßitenAkñúgdMNak;kalsMNab nigvKÁlUtlas;bnþbnÞab; rhUtdl;eBl 
RsUvTuM eKsegáteXIjmankarbMpøajedayBBYkstVl¥it dUcCa mmacexov mmacetñat EdlbMpøajedImRsUv 
edaybWtCBa¢k;rukçrsBIedImRsUv BBYkdgáÚv sIurUgedIm dgáÚvmUlsøwk BBYkkNþÚbbMpøajenAelIsøwkRsUv  nig 
RswgCBa¢k;TwkedaHelIRKab;RsUv. eRkABIstVl¥itTaMgenH enAmanstVcéRgepSg²eTotmandUcCa RCUkéRB 
kþan; nigBBYYkstVBahn³d_éTeTot EdlBYkstVcéRgTaMgenH eFVIkarbMpøajelIdMNaMRsUvcMkarTaMgmUlEtmþg 
nigRKb;dMNakkal. ebIKμanviFankarN_CamunedayeFVIrbgBTæ½CMuvijedIm,IkarBarcMkareTenaH nigeBldMNaM 
RsUvTMuRtUvTTYlrgkarbMpøajBIcab RBab nigkNþúr CaedIm . 
6>5>3>3- Cm¶W 

ekSRtbrisßandMNaMRsUvcMkar Cajwkjab;eKEtgCYbRbTHnUvCm¶W dUcCa Cm¶W xñarGMe)aH (Blast) Edl 
CaTUeTAEtgekItmanelIsøwk RsUveBlRsUvsßitenAkñúgdMNak;kalsMNab nigekItenAelIkYrRsUv .  eRkABI 
Cm¶WenH RsUvcMkarEtgEtCYbnwgCm¶WGucetñatpgEdr . 

Cm¶WGucetñat CaCm¶WmYymansPaBF¶n;F¶r EtgekItmanCajwkjab;enAelIdMNaMRsUvcMkar . 
mUlehtuedaysarfa RsUvcMkarCadMNaMdaMenAkñúgERsKμanPøW enAeBlBMumanePøógRKb;RKan; bNþal[man 
PaBraMgs¶Üt EdlCaktþamYyeFVI[ekItCm¶WGucetñat  ehIyRbsinebIkarraMgs¶Üt kan;EtGUsbnøayeBlkan; 
EtyUr enaHCm¶WGucetñatk¾kan;EtF¶n;F¶reLIgEdr . 
6>5>3>4- raMgs¶Üt 

ktþaraMgs¶Üt KWCabBaðamYyd¾sMxan;sRmab;tMbn;daMRsUvcMkar EdlBwgEp¥kelIrbbTwkePøóg. eTaHbI 
CamincaM)ac;[manPøW sRmab;rkSaTwkCaRbcaMkñúgERsk¾eday k¾RsUvcMkarRtUvkarPaBesImenAkñúgdI Edl)an 
mkBITwkePøóg edIm,IduHlUtlas;. dUecñHkarxkxanBMumanePøóg b¤ ePøógBuMeTogTat;bNþal[manPaBraMg 
s¶Üt CaktþamYyénplvi)akb:HBal;eTAdl;kareFVIplitkmμRsUvcMkar. enARKb;dMNak;kalTaMgGs; kñúgvdþ 
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CIvitrbs;RsUvcMkarebICYbnwgkarraMgs¶ÜtbnþbnÞab; GacbNþal[RsUvekItCm¶W Gucetñat ehIyRbsinebIPaB 
raMgs¶Üt kan;EtGUsbnøayeBlyUreTA² GacbMpøajdMNaMTaMgRsug . 

CarYmlkçN³CIvsaRsþdMNaMRsUvcMkar minRtUvkarmanTwkdk;CaRbcaMenAkñúgERs b¤manePøógCaRbcaM 
enaHeT EtdMNaMenHRtUvkarsMeNImx<s;enAkñúgdIEdl)anmkBITwkePøóg . ePøógmincaM)ac;manCaRbcaMéf¶ 
KWRtUvkarmanePøóg nigmancenøaHeBlePøógsmRsbNamYy GacFana[dImansMeNIm edIm,IdMNaMRsUv 
cMkarGacRsUbyksMeNImBIkñúgdI sRmab;karduHlUtlas;. 
6>5>4- BUCGnusasn_ 

PaKeRcInénBUCRsUvcMkar EdlksikrdaMsMrab;eFVIplitkm μ KWCaBUCRbéBNI. BUCTaMgenaHman 
GayukalRbhak;RbEhlKña nwgRbePTRsUvEdlksikreFVIplitkmμ enAtamtMbn;ERsTMnabBwgEp¥kelI 
TwkePøógEdr. CaTUeTA BUCRsUvRbéBNITaMgenHman dgedImEvg søwkEvg ehIyFøak;cuHRBmTaMgmanedIm 
Ebktic.lkçN³kMBs;edIm nigsøwk GaceFVVI[BUCRsUvRbePTenHmanlT§PaBkñúgkarRbkYtRbRbECgCamYy 
es μA)anl¥. søwkEvgFøak;cuHegáIt)anCaKRmbRKbdI nigGacrYmcMENkdl;karkarBarsMeNImdI)anl¥Edr .  

BUCRsUvRbéBNI pþl;cMebIg)aneRcInEdlpþl;lT§PaBdl;karciBa©wmstVeKa RkbI nigstVepSg² 
eTot. BUCEdlmankMBs;x<s; )anbgálkçN³gayRsYldl;karRbmUlpledaykarbUtedayéd eRBaHfa 
ksikrmincaM)ac;eGanedIm,IbUtkYrRsUvenaHeT.  CaTUeTABUCRbéBNI manlkçN³Fn;RTaMeTAnwgPaBraMgs¶Üt 
niglT§PaBkñúgkarrs;eLIgvij bnÞab;BImanCYbnwgeRKaHraMgs¶ÜtmYyry³)anya:gl¥pgEdr . lkçN³ 
CIvsaRsþBUCRbéBNIRsUvcMkar KWmanlkçN³l¥RbesIrNas;. RbePTBUCRsUvepSg²Kña RtUv)anksikr 
eFVIkareRCIserIsykmkdaMeFVIplitkmμenAelIdIcMkarrbs; Kat;tamtMbn;epSg²Kña enAkñúgTItaMgPUmisaRsþ 
EtmYy. Ca]TahrN_kñúgtMbn;Edlmanry³kMBs;x<s; mansIutuNðPaBTab ksikr)aneRCIserIsBUCRsUv 
manlkçN³Fn;RTaMeTAnwgPaBRtCak;daMduHCaplitkm μ . eTaHCaya:gNak_eday fVIt,itEtBUCRsUvRbéBNI 
manlkçN³CIvsaRsþl¥ nigsmRsmsRmab;kardaMduH enAkñúgtMbn;tamPUmisaRsþTaMgenaHEmn b:uEnþktþa 
sMxan; enaHTinñplrbs;BUCRsUvRbéBNITaMgenAmankRmitTabenAeLIy . 

enAkñúgqñaM 1991 BUCRsUvcMkarcMnYnBIrBUC KWBUCsIta nigramekrþ× )anRtUvrMedaHedayKN³ 
kmμaFikarGnusasn_BUCRsUv ¬taragTI 6-2¦. BUCRsUvcMkarTaMgBIr CaBUCRsUvRsalmanGayukalcab;BI 
90 dl; 100 éf¶ ehIyBUCRsUvTaMgBIenH manTinñplcab;BI 2/5 etan rhUtdl; 4 etan kñúgmYyhicta. 
dUecñHkarrMedaHBUC RsUvcMkarTaMgBIrBUCenH )anpþl;dl;ksikrnUvBUCRsUvEdlmanTinñplx<s; BiessenA 
eBlEdlKat;kMBug CYbRbTHnUvkarlM)ak kñúgkareFVIplitkm μdMNaMRsUvcMkar edayBUCRbéBNIrbs;Kat; 
manTinñplTab . tamry³enHEdleFIV[mansuvtßiPaBes,óg k¾dUcCabegáInesdækic©RKYsarrbs;ksikr 
[)anrIkceRmInFUrFar. 
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CMBUkTI 7 

RbB½n§ksikmμEdlmandMNaMRsUvCamUldæan 

 

Pav suvuT§I/ can; plelOn/ G‘ug suPaB nignag savuDÆDI 
 

mkTl;bc©úb,nñ vis½yksikmμenARbeTskm<úCaenAEt)an nigkMBugedIrtYnaTIya:gsMxan;kñúgkar 
GPivDÆn_esdækic©Cati RBmTaMgbnþKaMRT nigelIkkMBs;kRmitCIvPaBrs;enArbs;RbCaBlrdæPaKeRcInEdl 
rs;enAtamTICnbT. plitplkñúgRsuksrub (GDP) (NIS,2001)RbmaN 37/6 PaKry )anmkBIvis½y 
ksikm μ. 

ehtudUcenHehIy)anCaraCrdæaPi)alkm<úCa naGNtþiTI 3 )andak;ecjnUveKalneya)ayCa     
yuT§saRsþ sMedAelIkkMBs;plitPaBksikmμ nigBiBiFkmμvis½yksikmμ [køayeTACaEpñknaMmuxmYyEdl 
Gacpþl;CIvPaBbEnßmdl;kMeNInesdækic© nigGaccUlrYmviPaKTanya:gskmμ dl;karkat;bnßyPaBRkIRk 
enAkm<úCa (RGC, 2004). kñúgTisedAenH kareRbIR)as;FnFankñúgRsuk sRmab;GnuvtþBhuvb,km μ nig 
RbBlvb,km μksikmμ edIm,IFana)annirnþrPaBénkMeNInesdækic© begáItkargar nigbegáInR)ak;cMNUlenA 
TICnbT RBmTaMgFanasnþisuxes,ógsRmab;RbCaCnTUeTA )anRtUvbegáInkñúgkareFVI[RbesIreLIgnUvrbb 
GaharUbtßmÖ  sRmab;RbCaBlrdæRKb;rUb  nigbegáInkarnaMecjksipl . 

dUc)anerobrab; plitkmμdMNaMmansarsMxan;Nas; kñúgvis½yksikmμk¾dUcCa kñúgskmμPaBesdækic© 
CaBiessenAtMbn;TICnbT ehIyva)anrYmcMENkya:gFMeFgkñúgkarbegáInplitplkñúgRsuk ebIeRbobeFob 
eTAnwgvis½yepSg²eTot . plitkmμdMNaMmanTMnak;TMngya:gCitsñiT§CamYyvis½ydéTeTot énesdækic© 
dUcCa karciBa©wmstV ]sSahkmμ nigBaNiC¢kmμ EdllT§plénskmμPaBTaMgenHkMNt;edayvis½y 
plitkmμdMNaM . ehtudUecñH kMeNInénplitkmμdMNaM KWCaTLIkr (Determinant) d¾sMxan;kñúgkarbgðaj 
nUvkRmitlUtlas;rbs;esdækic©CatiCarYm (Singh, 2000). 

RsUvenAEtCaRbPBGahard¾cMbgrbs;RbCaCnenAGasIu k¾dUcCakm<úCa ehIytYnaTIenHsßitenACa 
cirkal.  plitkm μdMNaMRsUv RtUv)anRbCaCnkm<úCars;enAtamCnbTeRcInCag 80 PaKry eRCIserIsCa 
muxrbrRbcaMCIvit.  cab;BIqñaM 1995 mk RbeTskm<úCaplitRsUvsRmab;briePaKRKb;RKan; nigelIsesckþI 
RtUvkarkñúgRsukeTotpg  (Nesbitt, 1997; Ouk et al., 2001).  épÞdIdaMduHRsUvenARbeTskm<úCa)anekIn 
eLIgrhUtdl; 2/2 lanhikta kñúgqñaM 2003 ehIyTinñplRsUvmFüm KW 2/1 etankñúg 1 hikta  
(MAFF, 2003) . 

b:uEnþ eKBinitüeXIjfa RbB½n§daMduHdMNaMRsUvEtmYymux)anpþl;mknUvcMNUlTunmankRmit  ehtudUcenH  
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karpøas;bþÚrépÞdIdaMduHRsUv b¤RtUvCMnYsvijedaydMNaMEdlpþl;nUvR)ak;cMeNjx<s; tamry³kareFVIBiBiFkmμ 
dMNaM KWCadMeNaHRsaymYyKYrBicarNa.  karFVIBiBiFkmμelIdMNaMEdlmantémøesdækic©x<s;CagRsUv dUcCa 
dMNaMksi-]sSahkmμ bEnø eQIhUbEpø nigBBYkpáa )anTTYleCaKC½yenAtambNaþRbeTsCaeRcInenAkñúg 
tMbn;  eTaHbICakareFVIplitkmμ vaTamTarnUveBlevla nigKuNPaBplitpl EdlCacMNucsMxan;sRmab;PaB 
TTYleCaKC½yénTIpSark¾eday . pÞúyeTAvij kgVHxatRbPBFnFan ehdæarcnasm<½n§ nigbNþajTIpSar 
GacnaM[ksikrRkIRkminGacseRmcbMNgenH)an (Chainuvati and Athipanan, 2000; Singh, 2000). 

eKalbMNgsMxan;kñúgkarerobcMGtßbTenHeLIg KWGñkniBn§manbMNgcUlrYmcMENkpþl;BuT§imYy 
cMnYnCMuvijkarbegáInplitPaBksikmμ tamry³karelIkmkbgðajnUvkarGnuvtþn_ nigbNþaGnusasn_l¥² 
EdlCacMNucyuT§saRsþ kñúgkarGPivDÆn_plitkmμdMNaMRsUv nigkareFVIBiBiFkmμksikmμEdlmandMNaMRsUv 
CamUldæanenAkñúgRkbx½NÐdaMduHRbeTskm<úCa . 
7>1- RbB½næksikmμ nigrbbTwkePøóg 

kardaMduHdMNaMRsUvenAkñúgRbeTskm<úCa eRcInsßitenAtMbn;EdlTTYlrbbTwkePøógcenøaHBI 1250 
eTA 1750 mm . rbbTwkePøógEbbenH manlkçN³smRsb [dMNaMRsUvTTYlnUvePaKpll¥ Rbsin 
ebImanrbbTwkePøógeTogTat; . pÞúyeTAvij PaBminRbRktIénrbbTwkePøóg bNþal[TinñplRsUv RtUv 
Føak;cuH nigPaBminGMeNaypldl;RbB½n§ksikmμepSg²eTot . ePøógcab;epþImFøak;mankarBnüaeBlehIy 
EtgEtekItmandMNak;kalraMgs¶Üt ¬kUnrdUvR)aMg¦ ry³eBlBI 3 s)aþh_ b¤eRcInCagenHenAcug Ex kkáda 
rhUtdl;Ex sIha. CYnkalePøógFøak;eCaKCaMeBkenAelIdICaMTwk k¾GacbNþal[mankarxUcxatpldMNaM 
déTeTotEdleKniymdaMenAedImrdUvvsSamundMNaMRsUv . 

CaTUeTA ksikrniymeRbIR)as;BUCRbkan;rdUv ¬BUCevTrsnigry³BnøW¦ edIm,IeqøIytbeTAnwgPaBmin 
eTogTat;énr)ayTwkePøóg. BUCTaMgenHcab;epþImbegáItkYreTAtamry³eBlénBnøWéf¶kMNt;mYy enAcMeBaH 
ehtuplenH karsÞÚgrbs;ksikrGacBnüaeBlrhUtdl; 05 Ex bnÞab;BIsabRBYsrYc .  
 PaBxSt;TwkenAcugrdUv )ankat;bnßynUvskþanuBlénkardaMduHdMNaMbnÞab;bnSMdéTeTot eRkay 
dMNaMRsUv edaysardMNaMTaMgenaHmanRbB½n§b£srak; rYmpSMCamYynwgdIEdlmansmtßPaBcab;ykTwk man 
kMNt;pgenaH eFVI[dIERbkøayCamansPaBs¶Ütya:gqab;rh½s. ya:gNamij PaBmineTogTat;énr)ay 
TwkePøógenAcugénedImrdUvvsSa CRmuj[ksikreFVIBiBiFkmμBUCRsUvEdlmanGayukalxus²Kña CaehtueFVI 
[karTTYlTinñplmin)ansmRsb . 
7>2- RbB½næksikmμ nigdIdaMduHdMNaM 

épÞdIdaMduHdMNaMRsUvenARbeTskm<úCa PaKeRcInCaRbePTdICaMTwkenARsTab;eRkam. dITaMgenH  
gayRsYlnwgTTYlrgnUvCMnn;enAeBlmanePøógmUsugeRcIndg . kardaMduHdMNaMx<g;rabenAelIdIERsTaMgenH 
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TamTarnUvkareFVIRbLaybgðÚrTwkecj.  ]TahrN_dUcCa eBat GMeBA fñaMCk; nigl¶ RtUv)andaMduHenAelIdI 
RcaMgTenø. dMNaMl¶eBlxøHRtUv)andaMmunRsUveLIgTwkenAtMbn;dIEdlmanCICatix<s;. cMENkdMNaMGMeBA 
nigfñaMCk;RtUv)andaMenAelIGMBkdIEdlsßitenACitpÞH. edayELk dMNaMsENþkdIRtUv)aneKRbTHeXIjman 
kardaMduHenAelIRbePTdIxSac;eRcaHTwkl¥enAtMbn;ERsx<s;² . dItMbn;enHmanskþanuBlx<s;Nas; sRmab; 
daMduHdMNaMepSg² eRkABIRsUvkñúglkçxNÐEdlmankareRsacRsB . 

dMNaMsENþk)ay nigsENþkesogRtUv)andaMduH enAelIdImanCICatibgÁÜr enAtMbn;CRmalxagelI 
éntMbn;daMduHRsUvkñúgextþkMBg;cam. minEtb:ueNÑaH ksikrEdldaMduHdMNaMRsUv k¾)andaMdMNaMsENþk)ay 
nigsENþkesogenAelIdIERstUc²rbs;Kat;pgEdr enAbNþaextþdéTeTotTUTaMgRbeTs . 
7>3- RbB½nædaMduHdMNaM 

RbB½n§daMduHdMNaMEdlmandMNaMRsUvCamUldæan RtUv)anRKbdNþb;enAelIépÞdIdaMduHPaKeRcInéntMbn; 
daMduHRsUvTMnabBwgEp¥kelIrbbTwkePøóg . cMENktMbn;daMduHdMNaMx<g;rabmanépÞdItUc b:uEnþeBareBjeday 
karGnuvtþn_nUvRbB½n§daMduHepSg²KñaCaeRcIn . 
7>3>1- RbB½nædaMduHdMNaMRsUv 

kardaMduHdMNaMRsUvmankarERbRbYl KYr[kt;sMKal;eTAtamtMbn;ekSRtbrisßan éntMbn;daMduHRsUv 
ERsTMnabBwgEp¥kelIrbbTwkePøóg tMbn;x<s;rab tMbn;RsUveLIgTwk ¬TwkCeRmA¦ nigtMbn;eRsacRsB . 
ksikrenAtMbn;RsUvERsTMnabBwgEp¥kelITwkePøóg cab;epþImdak;CIlamkstVeTAkñúgERskñúgEx emsa nig Ex 
]sPa erogral;qñaM . kñúgxN³eBlEdlBMumanlamkstVRKb;RKan; ksikrniymdak;CIkMbU:s þlayCamYy 
lamkstVeTAkñúgfñalsMNab edImI,CYy[dIfñalpusl¥gayRsYlkñúgkarP¢Ürras; nigCRmujnUvkarlUt 
las;rbs;sMNab. GaRs½yeTAtamlT§PaBEdlmankRmiténCI lamkstV EdleKniymeRbIERbRbYlBI 
200-300 KRk eTA 25 etan kñúg 1 hiktafñalsMNab (Lando and Solieng, 1994). 

enAeBlmanePøógFøak;RKb;RKan;sRmab;erobcMfñalsMNabenaH dIERsRtUv)anP¢ÜrBIrdg nigras;mYy 
dg b¤BIrdg edIm,IBRgabdI . dIERsRtUv)anP¢ÜrCaGacm_bMNas; eTAtamKnøgn½gÁlénERsnImYy² edIm,ICYy 
sRmYldl;karbeBa©jTwkBIERs . fñalsMNabEdl)anerobcMrYcCaeRscenaH RtUv)ansabPøamCamYy 
RKab;BUCEdl)anRtaMTwkry³eBl 24-36 ema:g.  kRmitRKab;BUCEdlRtUvsabERbRbYlBI 50-70 KRk 
kñúg 0/1 hiktafñalsMNab GaRs½yeTAtamkRmitCICatidI nigTMlab;ksikr . CaTUeTA fñalsMNabRtUv 
)anksikreRbIR)as;BI 15-25 PaKryénépÞdIdaMduHsrubrbs;Kat; ehIyeRcInsßitenAEk,rpÞH nigtMbn;Edl 
mankarpÁt;pÁg;TwksMrab;eRsacRsBbEnßm . 

ERssRmab;sÞÚgRtUv)anP¢Ürras;kñúgry³eBlBI 1 eTA 3 Ex eRkayeBlmankarerobcMfñalsMNab 
rYcral; ehIyk¾GaRs½ypgEdreTAnwgr)ayTwkePøóg. ERsEdlmanTwkdk;Rsab;RtUv)aneKniymsÞÚgmun. 
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cMeBaHdIEdlgayhab;ENneRkayeBlP¢ÜrrYcenaH  karP¢Ürras;KYreFVIeLIgmYyéf¶muneBlsÞÚg. karsÞÚgRsUv 
ERbRbYlKYr[kt;sMKal; ksikrxøHcab;epþImdak;CIRTab;)at xøHeTotRClk;Kl; nigb¤sRsUveTAnwgl,ayCI 
KImIenAelIdIxSac; nigCIlamkstVlaybBa©ÚlKña. eQIRcan (Transplanting stick)k¾RtUvkarpgEdrenAelI 
dIxøH BiessenAelIdIxSac; ehIydg;sIuetsMNabsRmab;sÞÚgERbRbYlBI 8mWun eTA 8EsnKum< kñúg 1 hikta 
sRmab;BUCRsUvTMenIb . 

kareFVIRsUvBRgYsk¾mankarGnuvtþn_pgEdr enAkñúgextþ)at;dMbg nigtMbn;xøHeToténextþeBaFisat; 
nigbnÞaymanC½y . kareFVIRsUvBRgYseRcInRbRBwtþeTAedaymankarP¢Ürras;dI 1 b¤ 2dgsin eTIbRBYsRKab; 
s¶Üt ehIyeBlxøH ras;dIEt 1 dgeRkayeBlBRgYs . kareFVIRsUvBRgYskmøaMgBlkm μsRmab;erobcMfñal 
sMNab nigsÞÚgminRtUvkareRbIR)as;eT. b:uEnþes μAcéRgeRcInbgáCabBaðakñúgkarGnuvtþn_bec©keTsenHehIy 
ksikrniymP¢ÜrecalmþgenAeBlBI 6 eTA 8 s)aþh_ eRkayRsUv)anduHeLIg edIm,Ismøab;esμAcéRg. enA 
dMNak;kalenH RsUvmankMBs;sml μmnwgdYl b:uEnþb£smanPaBcMNas;RKb;RKan;sRmab;bnþkarlUtlas; 
rhUtdl;TMu .  

kareFVIes μAedayGenøIr² RtUv)anksikrGnuvtþkñúgtMbn;RsUvERsTMnabBwgEp¥kelIrbbTwkePøóg ehIy 
ksikreRcInelIkPøWB½T§CMuvijvalERsrbs;xøÜn edIm,I[manTwkdk;RKb;RKan;sRmab;km©at;esμAcéRg . kar 
RcUtkat; RtUv)aneKniymeRbIkeNþóv ehIykNþab;eRcIndak;enAelIPøWERshalsm¶ÜtsRmab;e)akEbn. enA 
eBls¶Ütsmlμm kNþab;RsUvRtUv)andwk b¤CBa©ÚneTApÞH ehIyk¾ep þIme)akEbnEtm þgenAeBlRbmUlplrYc. 
RsUvRtUv )anrkSaTukkñúgCRguk. cMebIgRtUv)anKrCaBMnUkCMuvijbegÁaleQI sRmab;cMNIstVenArdUvvsSa 
eBlEdl K μanesμARKb;RKan; . 

eRkayeBlRcUtkat; stVBahn³TaMgLayrYmmaneKa nigRkbI RtUv)aneKElg[sIuKl;CRBa¢aMg 
EdlenAsl;edaymankarXValrbs;ek μg². ksikrxøHniymdutKl;CRBa¢aMgecalenA eBlBIr bIExeRkay 
mk edIm,ICYysRmYldl;karerobcMdI nigsmøab;CRmkktþacéRg ¬stVl¥it nigCm¶W¦ . b:uEnþkarGnuvtþn_Ebb 
enH )ankat;bnßynUvbrimaNcMNIsRmab;stVBahn³. eRkayeBlmanePøógFøak;dMbUg karcab;epþImduH 
Bnøkrbs;esμA begáIt)annUvlT§PaBéncMNIébtgCaeRcInenAtMbn;RsUvERsTMnabBwg Ep¥kelIrbbTwkePøóg 
nigtMbn;RsUveLIgTwk ¬TwkCeRmA¦ . esμAcMNIstVmYycMnYn ]TahrN_ es μAhÁIen (Ginea grass)  es μAdMrI 
(Eleplant grass)  nig esμAXIgRkas (King grass)  k¾)anduHlUtlas;pgEdrenAelIPøW nigkEnøg EdlKμan 
dk;TwkenArdUvvsSa. eyIgmanskþanuBlRKb;RKan; kñúgkarbegáInnUvRbePTdMNaMcMNIstVTaMgenH tamry³ 
kareRbICIpUsVat nigbBa©ÚlnUvBUCRsUvl¥² (White, pers .comm.).  enAeBlEdlERsPaKeRcInRtUv )ansÞÚg 
CabnþbnÞab; dITMenrsRmab;esμAcMNIstVRtUv)an)at;bg;bnþicmþg² kñúgkrNIenHstVBahn³RtUv)anXVal enA 
tMbn;x<s;²Ek,rpÞHsMEbg.CaTUeTAesμAEdleTIbnwgkat;ykmkfμI² rYmnwgcMebIgRtUv)anpþl;dl;stVBahn³. 
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kardaMRsUvx<g;rab b¤RsUvPñMRtUv)anbukdaM edayeRbICMnYyGERgbukEdlmancugRsYc ehIyRtUv)an 
daMenAelIdIEdl)anerobcMrYcCaeRsc eRkayeBlkab;qáar nigdutecaledImeQIEdlmanduHenAtMbn;enaH 
(Slash and burn practices) .  eKcab;epþImdaMbnÞab;BImanePøógFøak;enAedImrdUvvsSa nigRbmUlplenA  
Ex tula b¤ vicäika. BMumankareRbIR)as;CIeT edayehtufaCaTUeTAdImanCICatibgÁÜreRkayeBleTIbranfμ I . 
eKniymdaMRsUvEtÉkÉg b:uEnþCYnkaleKdaMqøas;CamYydMNaMeBat dMLÚgmI nigBBYksENþk. kardaMduH 
dMNaMbnþbnÞab;KñaTamTarnUvkareFVIesμApgEdr .  

karerobcMdIsRmab;RsUveLIgTwk ¬TwkCeRmA¦ RtUv)anGnuvtþPøambnÞab;BI)anRcUtkat;mYyry³mk 
eBalKWenAeBlEdlksikrcab;epþImdutKl;CRBa¢aMgEdlbnSl;TukBIqñaMknøgmk ehIykarP¢Ürras;KWeFVIPøam² 
Etmþg. karGnuvtþn_EdleKniymcUlcitþKWP¢ÜrBIrdg nigras;mYydg bnÞab;mkRBYsRKab;BUCs¶ÜtkñúgkRmitBI 
120 eTA 150 KRk kñúg 1 hikta. pÞúyeTAvij kñúgkrNIEdlmanePøógFøak;yWtya:venaH ksikrxøH)an 
RBYsRKab; ehIyP¢ÜrlubRKab;eTAkñúgdI b¤RBYsRKab;enAelIdIEdlmankarP¢Ürras;EtmþgKt; . karGnuvtþn_ 
EbbenH valERsmincaM)ac;elIkPøWB½T§CMuvij ehIyk¾manRbsiT§PaBelIkarRKb;RKgesμAcéRgEdr. CaTUeTA 
eyIgsegáteXIjfa stVBahn³sIucMNIGaharenAtMbn;enH rhUtdl;valERsRtUv)anlicTwkTaMgRsug . 
manksikrxøHEdl)anGnuvtþkarkm©at;es μAcéRgtamry³kardak; b¤)aj;fñaMsmøab;esμA nigfñaMsmøab;ktþa 
céRgdéTeTot. karRbmUlplRsUvRbRBwtþeTAenAeBlTwkcab;epþImRskedayRcUtykEtkYrRsUvb:ueNÑaH. 
kNþab;RtUv)andwkCBa¢ÚneTAlMenAdæansRmab;e)akEbn . 

kardaMduHdMNaMRsUvenArdUvR)aMg CaTUeTAeFVIeLIgenAelItMbn;RsUvRbedjTwk (Recession area). 
ehtudUecñHehIyeTIbdMNaMRsUv EtgEtTTYlnUvGaharbMb:nCaerogral;qñaMtamry³l,ab;f μ I nigkareRbIR)as; 
CI CaBiessRbePTCIGahSÚtRtUv)andak;bMb:n . cMeBaHvalERsEdlTwk)anRskputmun RtUv)aneRbIeFVICa 
fñalsMNab ehIyvalERsCabnþbnÞab;eTotRtUv)aneKsÞÚgRsUv . TwkRtUv)aneKbUmBITenø b¤GagRtLb; 
bBa©ÚlERsvij. CaTUeTA BUCRsUvTMenIbminRbkan;rdUv b¤evTrsnigry³BnøW RtUv)aneKeFVIGnusasn_[daMduH 
enAtMbn;enH. karsÞÚgRsUveFVIeLIgcab;BIEx vicäika rhUtdl;Ex kumÖ³ Caerogral;qñaM.  enAtMbn;xøHkarpÁt;pÁg; 
eRsacRsBbEnßm Gacpþl;dl;kardaMduHdMNaMrYmpSMdéTeTot enAedImrdUvvsSa . 
7>3>2- BiBiFkm μdMNaM  (Crop diversification) 
 edIm,Ikat;bnßy)annUvhaniP½y (Risk) énlkçxNÐFmμCati nigesdækic©sgÁm EdlEtgEtekItman 
CayfaehtuenaH karbBa©ÚlnUvbec©kviTüaénBiBiFkmμdMNaM BitCarYmcMENkkñúgkarbegáInsnþisuxes,óg nig 
cMNUlbEnßm CaBiesssRmab;ksikrRkIRk ehIyvaCYydl;karrkSalMnwgénbrisßan (Dywayri, 2000; 

Padademetriou, 2000) . BiBiFkm μdMNaMCameFüa)aymYyRbkbedayGtiplrbs;dMNaMelITMhMdI nig 
eBlevlakMNt;mYy  .  vaCakardaMduHdMNaMelIsBImYymux   enAelIépÞdImYy  b¤epSgKñakñúgeBlEtmYy  b¤  
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xusKña (Multiple cropping ) .  
7>3>2>1- dMNaMbnþ-bNþak; ( Sequential cropping) 

CakardaMdMNaMBIr b¤eRcInmuxCabnþbnÞab;elIépÞdIEtmYykñúgry³eBlmYy . dMNaMdaMelIkeRkayRtUv 
)aneKdaMbnÞab;BIdMNaMTI1)an b¤CitRbmUlplrYc. meFüa)ayGtipldMNaMkñúgkrNIenH KwsMedAEteTAelI 
TMhMeBlevla . vaBMumankarRbkYtRbECgKñadUckñúgRbB½n§daMduHqøas;eT eBalKWksikreRCIserIs nigerobcM 
dMNaMEtmYymuxKt;enAkñúgeBlmYyelIksidæanrbs;xøÜn .  

- vb,kmμ 2 muxdMNaM (Double cropping) 

- vb,kmμ 3 muxdMNaM  (Triple cropping) 

- vb,kmμ 4 muxdMNaM  (Quadruple cropping) 

- vb,kmμCasar (Ratoon cropping) KWCadMNaMEdlduHeLIgvijbnÞab;BIRbmUlplrYc eTaHbICa 
mincaM)ac;pþl;RKab; b¤Epøk¾eday . 

7>3>2>2- dMNaMbgVil  (Crop Rotation) 

CakardaMdMNaMmYy b¤eRcInmuxCabnþbnÞab;elIépÞdIEtmYy kñúgry³eBlkMNt;mYyénrdUvkaldaMduH. 
dMNaMTIBIrRtUv)aneKdaM bnÞab;BIdMNaMTImYy)anRbmUlplrYc . meFüa)ayGtipldMNaMkñúgkrNIenH KW 
sMedAEteTAelITMhMeBlevlaEdlRtUvbgVil . vaBMumankarRbkYtRbECgKñadUckñúgRbB½n§daMduHqøas;eT eBal 
KWksikreRCIserIs nigerobcMdMNaMEtmYymuxKt;enAkñúgeBlmYyelIksidæanrbs;xøÜn . 
7>3>2>3- dMNaMqøas; ( Intercropping) 

CakardaMdMNaMBIr b¤eRcInmuxkñúgeBldMNalKña nigelIépÞdIEtmYy . Gtiplkm μéndMNaMsßitenAelI 
TMhMépÞdI nigeBlevla . kñúgkrNIenHdMNaMmankarRbkYtRbECgKña enAesÞIrRKb;dMNak;kallUtlas; nig 
dMNak;kalpþl;pl . ksikreRCIserIsdMNaMcab;BIBIrmuxeLIgeTA ehIydaMelIépÞdIEtmYy . vb,kmμdMNaM 
qøas;EckecjCa ³ 

- vb,kmμqøas;cMruH(Mixed intercropping) KWdaMdMNaMBIr b¤eRcInmuxedayBuMmanCYrbnÞat;RtwmRtUv. 
- vb,kmμqøas;CaCYr (Row intercropping) KWdaMdMNaMBIr b¤eRcInmux ehIydaMmanlkçN³CaCYr. 
- vb,kmμCaqñÚt (Strip intercropping)  daMdMNaMBIr b¤eRcInmux tamqñÚtxus²Kña EdlmanTMhM 

cenøaHXøatRKb;RKan;smlμm edIm,I[dMNaMTaMgGs;lUtlas;edayÉkraCü b:uEnþvahak;dUcCa 
manlkçN³ceg¥ótbnþic sRmab;dMNaMmYycMnYnEdlmanGnþrGMeBIxøaMg . 

- vb,kmμqøas;bNþak; (Relay intercropping) KWCakardaMdMNaMBIr rWeRcInmuxkñúgGMLúgeBlmYy 
PaKénvdþCIvitrbs;dMNaMnimYy² . dMNaMTIBIrRtUv)aneKdaM bnÞab;BIdMNaMTImYy QaneTArkvKÁ 
bnþBUC b¤muneBlRbmUlpldMNaMTI1 . 
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BiBiFkm μdMNaMKWCayuT§saRsþd¾manRbsiT§PaBmYy EdlRbeTsCaeRcInenAkñúgtMbn;)ankMNt;edIm,I 
seRmcTisedAkñúgkarRKb;RKg nigykcitþTukdak;eTAelIvis½yGtßiPaBmYycMnYn edIm,InirnþrPaBkñúgkar 
GPivDÆn_vis½yksikmμ brisßan nigkarRKb;RKgCIvsaRsþ nig esdækic©sgÁm (Singh, 2000) . 

KMrUdaMduHERbRbYleTAtamRbB½n§ekSRtbrisßan nigGaRs½yeTAelIlkçN³dI sNæandI cMNg;cMNUl 
citþ RbPBTwksRmab;eRsacRsB nigtRmUvkarTIpSar. eBlenHeyIgsUmelIkykEtBiBiFkmμénkardaMduH 
EdlmandMNaMRsUvCamUldæanmkbriyay . eK)aneFVIkarkMNt;RbB½n§daMduHcMruH EdlmandMNaMRsUvCa  
mUldæanenA km<úCa CabYntMbn;ekSRtbrisßan³ 1¦ tMbn;x<g;rabGaRs½yTwkePøog 2¦ tMbn;TMnabGaRs½y 
TwkePøog 3¦  tMbn;TwkCeRmA nig4¦tMbn;eRsacRsB . 

k- tMbn;x<g;rabGaRs½yelITwkePøóg 
enAtMbn;x<g;rabGaRs½yTwkePøóg ksikr)andaMduHdMNaMRsUvEtmYydgkñúgmYyqñaM dUcCaRbB½n§daMduH 

RsUvcMkarEdleKdaMenAkEnøgK μanTwkdk; nigmanlkçN³CakUnERstUc² enAkñúgERsenaHeKGaceFVIdMNaM 
rYmpSMepSg²CamYynwgdMNaMRsUv dUcCaBBYksENþk eBat dMNaMykemIm  nigbEnø (Him, 1997) . RbB½n§ 
daMduHenAkñúgtMbn;enH RtUv)aneKEckCabIRbePTKW ³ 

- dMNaMrYmpSM ³ maneBat bEnø dMNaMykemIm CaBiessdMNaMsENþk EdlCadMNaMGaceFVICaCI 
Rss; y:agsMxan;pgEdrmunkardaMduHdMNaMRsUv . karGnuvtþn_KMrUdaMduHEbbenHeFVIeLIgkñúgEx 
]sPa dl;edIm ExsIha . kardaMduHmanlkçN³mindUcKñaeT ksikrxøHdaMeBat bEnø nigksikr 
epSgeTot)anykcitþTukdak;eTAelIdMNaMsENþk dUcCa sENþk)ay sENþkGgÁúy nig 
sENþkesog .l. 

- dMNaMRsUv ³ bnÞab;BITTYlplBIdMNaMrYmpSM ksikr)anbnþkardaMdMNaMRsUv enAeBlmanePøóg 
Føak;eCaKCaMEdleKBMuGacdaMdMNaMrYmpSM)an . ksikrdaMdMNaMRsUvCMnYsvijcab;BIcug ExsIha 
dl;Ex mkra . 

- dMNaMbnÞab;BIdMNaMRsUv³ enAeBlRbmUlplRsUvrYcehIyksikrGacdaMdMNaMrYmpSMmYycMnYnman 
bEnø eBat «Lwk sENþk)ay sENþkGgÁúy cab;BIExmkra-emsa edaymankareRsacRsB 
bEnßmxøH² . 

x- tMbn;valTMnabGaRs½yTwkePøóg 
enAvalTMnabGaRs½yTwkePøóg ksikrGacdaMduHdMNaMRsUv)anBI 1 eTA 2dg KWmanKMrUdaMduHRsUv . 

kardaMduHdMNaMRsUvenAtMbn;enH manlkçN³CadIERsFM² . eKdaMduHdMNaMRsUvmanBUCRsal EdlGacdaM)an 
BIrdgkñúg 1 qñaM rIÉcMeBaHBUCRsUvkñúgRsuk eKGacdaM)anEtmYydgkñúgmYyqñaM edaysarvamanry³eBl 
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mFümeTAEvg. bu:EnþeTaHCaya:gNak¾eday enAelIdIERstMbn;enHksikrGacdaMdMNaMrYmpSMepSg² enAeBl 
mun nigeRkaydaMdMNaMRsUv . RbB½n§daMduHsMxan;²enAkñúgtMbn;enHrYmman ³ 

- kardaMduHdMNaMrYmpSM ³ mansENþk eBat bEnø nigdMNaMepSg²eTot KwdaMenAmundMNaMRsUvkñúg 
Exmkra nig]sPa nigdaMdMNaMRsUvBIrdg EdlmanKMrUdaMduH dMNaMrYmpSM-RsUv nigRsUv 
¬BUCRsal¦-RsUv . 

- dMNaMRsUvEtmYymux ³ cMeBaHBUCRsUvRsaleKGnuvtþ)anBIrdgkñúgmYyqñaM nigcMeBaHRsUvkNþal 
nigF¶n; eKdaM)anmYydgb:ueNÑaHkñúgmYyqñaM . 

K- tMbn;RsUveLIgTwk ¬TwkCeRmA¦ 
CaTUeTAdMNaMRsUvenAtMbn;enH eKGaceFVIEtmYydgkñúgmYyqñaM b:uEnþeKGacdaM)anBIrdgpgEdrKW 

GaRs½yelIRbB½n§eRsacRsBbEnßm . kardaMelIkTImYyKWRsUveLIgTwk enAeBlRbmUlplRsUveLIgTwkrYc 
eKGacbnþkardaMduHRsUvR)aMgeTotpg . enArdUvvsSaTwk)anlictMbn;enHTaMgRsug eFVI[dItMbn;enHsMbUr 
CICatiy:ageRcInsRmab;dMNaMRsUv nigdMNaMcMkarepSgeTot. enArdUvTwksRmkeKGacdaMdMNaMcMkarFM²dUcCa 
«Lwk eBat dMNaMykemIm sENþk)ay sENþkesog nigfñaMCk; . l. 
 RbB½n§daMduHsMxan;²enAtMbn;enHrYmman RsUv-dMNaMrYmpSM b¤dMNaMrYmpSM-RsUv-RsUv . cMeBaHdMNaM 
RsUvrdUvvsSa ksikrGnuvtþkardaMduHBIEx ]sPa dl;Ex vicäika cMENkÉRsUvR)aMgksikrdaMduHBIedImEx FñÚ 
rhUtdl;Exmina edaydaMduHCabnþbnÞab; . 

X- tMbn;eRsacRsB  
 dMNaMRsUvenAtMbn;enH ksikrGacdaM)anBIBIreTAbIdgkñúgmYyqñaM nigERbRbYleTAtamtMbn;Edlman 
RbPBTwk  edaytMbn;xøHRKan;EteRsacRsBbEnßm  nigtMbn;xøHeToteRsacRsBTaMgRsug (Sor, 2003) .  

- RbB½n§daMduHenAtMbn;eRsacRsBmineBjelj ³ ksikrGacdaMdMNaMsENþkenAmun nigbnÞab;BI 
RsUv. mü:agvijeTotenAkñúgtMbn;eRsacRsBmineBjeljenH ksikrGacdaMRsUv)anBIrdgkñúg  
mYyqñaM  nigdMNaMrYmpSMdUcCa eBat sENþk nigbEnø bnÞab;BIRsUv . 

- RbB½n§daMduHeRsacRsBeBjelj³ ksikrGacdaMMdMNaMsENþk bEnø nigdMNaMRsUvBIrdg b¤bIdg 
kñúgmYyqñaM edayKat;GnuvtþkardaMdMNaMrYmpSM)anenArdUvR)aMg enAkñúgEx mkra emsa dl;Ex 
mifuna manBBYkdMNaMsENþk nigdMNaMbEnø . enAEx mifuna b¤kkáda dl;Ex kBaØa kardaMduHRsUv 
elIkTImYy nigelIkTIBIr enAcugEx kBaØa dl;Ex FñÚ. kardaMduHRsUvelIkTIBIr nigdMNaMrYmpSM 
cab;BIcugEx mkra dl;Ex emsa. 
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esckþIsnñidæan nigGnusasn_ ³ 
kareFVIBiBiFkmμdMNaM RtUv)aneKTTYlsÁal;faCameFüa)aymYyd¾manRbsiT§PaB kñúgkarbegáIn 

cMNUlsrubEdlnaMmknUvsnþisuxes,óg GaharUbtßmÖ suvtßiPaBénRbB½n§CivsaRsþbrisßan nigCarYm KWkar 
kat;bnßyPaBRkIRk. ya:gNamij eCaKC½yénkm μviFIBiBiFkm μdMNaM RtUvkarnUvkarvinieyaKelIvis½yrYmpSM 
mYycMnYneTotdUcCa karEkTRmg;énkareRbIR)as;nigRKb;RKgdIFøI karGPivDÆn_ehdæarcnasm<½n§ eFVIkar    
pSBVpSaynUvbec©kviTüaksikmμ nigB½t’mansþIBIbNþajTIpSar nigsMxan;bMputenaHKWkarpþl;nUvlT§PaB 
RKb;RKan; kñúgkarx©ITunsRmab;vinieyaK . 

xageRkamKWCaGnusasn_mYycMnYn EdlKYrBicarNa[)anl¥itl¥n; munnwgseRmccitþvinieyaKelI 
vis½yBiBiFkm μdMNaM ³ 

- kareFVIBiBiFkm μdMNaMGaccab;epþImeLIgtamry³eKalkarN_BIr EdlmanGnþrGMeBIelIKñaeTAvij 
eTAmkKW BiBiFkmμExSepþk (Horizontal diversification) EdlykdMNaMCaktþasMxan; eday 
eFVIkarBRgIk b¤bEnßmnUvmuxdMNaMeRcIn RbePTeTAkñúgRbB½n§daMduHEdleKniymcUlcitþ eTAtam 
tMbn;nimYy² nigBiBiFkmμExSbBaÄr (Vertical diversification) CaskmμPaBbnþEdlbEnßmnUv 
témøplitplEdlseRmc)an KWenAdMNak;kalenH bgðajnUvkarEkécñplitpltamEbb 
]sSahkmμ nigcMNUlTunesdækic©rbs;va . 

- CaeKalkarN_kareFVIBiBiFkmμ KWGaRs½yelItRmUvkarTIpSar ehIyk¾KμanehtuplNamYy kñúg 
kareFVIBiBiFkm μ éndMNaMEdltRmUvkarTIpSarmantictYc. kñúgkrNIenHRtUvykcitþTukdak; kñúg 
karkat;bnßyhaniP½y énplitkmμBiBiFkmμdMNaM edaypþl;nUvPaBsmRsbxagTIpSar nig 
ehdæarcnasm<½n§. eKKYrBicarNapgEdr kñúgkarrkSatulüPaB rvagtRmUvkarGaharRKb;RKan; 
(Self-sufficiency) nigtRmUvkarGaharBwgEp¥kepSgeTot (Self-reliance) . 

- RsUv KWCadMNaMGaharcm,grbs;RbCaCn b:uEnþCaTUeTAkarvinieyaKelIplitkmμdMNaMRsUv Et 
mYymux )anpþl;nUvcMNUlmankRmit. dUcenH karEklm¥nUvRbB½n§daMduH[mannirnþrPaB nigkar 
pøas;bþÚr b¤CMnYstMbn;EdlFøab;daMRsUv edaydMNaMEdlmantémøx<s; KWCadMeNaHRsayd¾sm- 
RsbmYy. CeRmIsepSgeToténRbB½n§daMduHtMbn;x<g;rab KYrRtUv)aneFVIkarBicarNaedaybBa©Úl 
nUvkardaMduHBBYkeQIhUbEpø nigbEnø EdlCameFüa)aymYyénBiBiFkm μdMNaMRKYsar . 

- mankarRbwgERbgCaeRcInenAkñúgkarbegáIteLIg nUvmuxdMNaMBiess²ehIyfμ I nigdaMduHmin 
Rbkan;rdUv ehIymansar³RbeyaCn_eRcInCag . dMNaMTaMgenaHrYmman dMNaMksi-]sSahkm μ 
eQIhUbEpø bEnø nigBBYkpáa EdlCakarpþl;nUv»kasf μ ImYysRmab;GñkRbkbrbrenH . eK 
k¾)ankt;sMKal;eXIjpgEdrfa mankarykcitþTukdak;x<s;eTAelIRbePTdMNaM EdleRbIR)as; 
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)aneRcInmux ehIymansar³RbeyaCn_sRmab;kareFVIBiBiFkmμ énvis½yEkEcñksiplkRmittUc 
eTAtamtMbn; b¤enATUTaMgRbeTskñúgn½yedIm,IbegáInplitPaB nigkarpþl;»kaskargar . 

- karEklm¥RKab;BUC nigEpñkdéTeToténBUCdMNaM sRmab;BiBiFkm μd¾manRbsiT§PaBmYyRtUv)an  
kt;sMKal; . plitkmμRKab;BUCRbkbedayKuNPaB tamry³kmμviFIénplitkmμRKab;BUC 
fñak;Cati nigkarGPivDÆn_RKab;BUCGIuRbId (Hybrid seed) k¾RtUv)anykcitþTukdak; . karBRgIk 
nUvsßab½nTaMgfñak;Cati nigÉkCnkñúgkarplitRKab;BUC nigEpñkdéTeToténdMNaM mantYnaTI 
sMxan;Nas;kñúgvis½yBiBiFkmμdMNaM . kargarenHRtUveFVIeLIgCaCMh‘an² edIm,IBRgIknUv 
RbsiT§PaB TaMgfñak;Cati nigkñúgtMbn;elIEpñksnþisuxRKab;BUC tamry³kic©shRbtibtþikar 
enAkñúgtMbn; CamYyRbeTsnana . 

- karfycuHnUvCICatidI edaysarkareFVIRbBlvb,kmμdMNaMbnþbnÞab; kñúgry³eBlyUrGEgVg 
KYrRtUvBicarNa nigrkmeFüa)ayEklm¥ . kareRbIR)as;edaypÞal;nUvCIsrIragÁ CaBiess 
CIlamkstV KWCameFüa)aymYykñúgkarpþl;dl;dIvijnUvCICati b¤eFVIdMNaMbgVil (Crop rotation) 
nigkarbBa©ÚlnUvdMNaMCIRss; nigdMNaMGaharGMbUrsENþkeTAkñúgRbB½n§daMduHcMrHu . 

- karcUlrYmrbs;ksikrKW CaRbkarsMxan;enARKb;dMeNIrkargarBiBiFkmμ dMNaM B½t’manbeNþaH 
GasnñsþIBImuxdMNaMfμI² bec©kviTüaeRbIR)as; skþanuBlTinñpl bNþajTIpSar nigcMNUl eRKag 
Tuk mansarsMxan;Nas; edIm,IeFVI[karGPivDÆn_BiBiFkmμdMNaM RbkbedayeCaKC½y. elIsBI 
enHeTAeTot tRmUvkarkñúgkarGPivDÆn_FnFanmnusSelI smtßPaB CMnaj nigÉksarepSg² 
EdlCaRbPBB½t’mancaM)ac; dUcCaesovePAKnøw³sRmab;GnuvtþenATIval smÖar³pSBVpSay.l. 
sRmab;eRbIR)as;edayGñkvinieyaKkñúgvis½yenH KYrRtUvcat;TukfamansarsMxan;Nas;Edr. 

- CarYmkarTTYlsÁal;nUvGtßRbeyaCn_énBiBiFkm μdMNaM faCaktþacm,grYmcMENkkñúgkarkat; 
bnßyPaBRkIRk begáIncMNUlRKYsar rkSaPaBsmFm’ nigGPirkSFnFanFm μCati . edIm,IelIk 
sÞÜyvis½yBiBiFkmμdMNaM ynþkard¾l¥mYyKYrRtUv)anbegáIteLIgedaymankarcUlrYmya:gskmμ 
BIGgÁkarGnþrCati nigrdæaPi)al edIm,IBRgwg nigBRgIkbEnßmeTotnUvKMnitpþÜcepþImxagelIenH . 

7>4- RbB½næksikmμcMruH 
 TinñplRsUvenARbeTskm<úCaeyIg CamFümmanRbmaNEt 1/5-2/1 etan¼hiktabu:eNaÑH  enHKW 
CatYelxTabbMputenATVIbGasuI (Nesbitt, 1997; Ouk et al., 2001; MAFF- 2003) .  mUlehtuenH KW 
GaRs½yedayeyIgeFVIkardaMduHenAelIERsEdlGaRs½yedayTwkePøóg xusBIRbeTsCitxageyIg Edl 
PaKeRcIneKdaMRsUvEp¥kelIRbB½næeRsacRsBRKb;RKan; . dICaeRcInkEnøgenAtMbn;TMnabGaRs½yedayTwk- 
ePøógkñúgRbeTskm<úCa KW)at;bg;nUvCICatibnþicmþg² bu:En þebIeKdak;CIbEnßmCamYynigkarRKb;RKgTwk)anl¥ 
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enaHGacbegáInnUvTinñplsrub . k¾bu:EnþedayrbbTwkePøógmankarERbRbYl bNa þl[mankarlM)akkñúgkar 
RKb;RKgTwkkñúgERs[)anRtwmRtUv .   dUcenH  PaBraMgs¶Üt  TwkCMnn;   nigdIxSt;CICati)aneFVI[Tinñpl  man  
kRmitTab . 
 KuNvib tþiepSgeToténkardMaduHenAtMbn;ERsGaRs½yTwkePøóg   KWksikrBwgEp¥kTaMgRsugelIkareFVI 
plitkmμRsUvEtmYydgkñúgmYyqñaMsRmab;bMerIkarhUbcuk niglk;dUr . kñúgrdUvR)aMgmanry³eBlEvgebIsin 
CaKμankareRsacRsBenaHeT kardaMduHmun   nigeRkaydMNaMRsUvmankarlM)ak .   dMeNaHRsaymYyedIm,I 
[manTwkRKb;RKan;KW eFVIkarEkERbdI edayCIkRbLay ehIyykGacm_dIelIkCarg . RbB½næksikm μ cMruH 
KWCaviFankardaMduHEdlmanlkçN³RbmUlp þúMmYy rYmman épÞdIdaMduHdMNaMRsUv dMNaMbEnø eQIhUbEpø dMNaM 
rYmpSMepSg²eTotnig karciBa©wmstV nigRtIpgEdr . 
7>4>1- becÞkeTsEkERbsßanPaBdI 

plitplBIkardaMduHÉkvb,kmμdMNaMRsUv CamFüm)anRKb;RKan;sRmab;ciBa©wmRKYsarksikr kñúg 
ry³eBlRbEhlBI 7 dl; 10Ex kñúgmYyqñaM . dUecñH ksikrmankarxVHxatGahar CaTUeTAmuneBlRbmUlpl 
RsUv . kardaMduHdMNaMRsUvTaMgenH k¾sßitenAeRkamPaBRbfuyRbfan (Risk) BIkarbMpøajedayktþaepSg² 
dUcCa stVl¥it Cm¶W ePøógFøak;mineTogTat; . enAqñaMxøHePøogFøak;mankaryWtya:v b¤TwkCMnn;liclg; Edl 
CaehtueFVI[mankarxUcxatTaMgRsugdl;dMMNaMRsUv. müa:gvijeTotRbB½næbeBa©jbBa ©ÚlTwk BuMmanlTæPaB 
RKb;RKan;sRmab;kargarbgábegáInplRsUveLIy . 
 GñkRsavRCavEpñkksikmμCaeRcIn )anykcit þTukdak;elIyuTæviFIdaMduHdMNaM edIm,IedaHRsaybBaða 
kgVHxages,óg. kñúgcMeNamviFIsaRs þdMaduHTaMgenH KWkarEkERbsßanPaBdIedIm,IeFVIRbB½n§ksikm μcMruH.  
RbB½næksikmμEbbenH maneKalbMNgCYyksikr[plitcMNIGaharRKb;RKan; sRmab;karbriePaKkñúg 
RKYsar nigsRmab;lk;xøH 
edIm,IedaHRsayCIvPaB.  
KMrUTUeTAénkarEkERb sßan 
PaBdII rbs;RbB½n§ksikmμ 
cMruH manbgðajenAkñúg 
rUbPaB 7-1 . 
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rUbPaB 7-1 KMrUTUeTAénkarEkERbsßanPaBdI 
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karEkERbsßanPaBdIbegáItPaBsmRsbsRmab;dMNaMcMkar nigdMNaMRsUv. RbLayGaceRbIR)as; 
CaRbPBTwk sRmab;eRsacRsBdMNaMcMkar nigsRmab;ciBa©wmRtI . elIsBIenHeTot RbLayTaMgenH Gac 
pÞúkTwkTuksRmab;eRsacRsBbEnßmenABak;kN aþþal b¤ cugrdUvR)aMg nigkarxVHxatenArdUvvsSapgEdr. 
 RbB½n§daMduHKMrUmYyEdl)anGnuvtþeday viTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa kñúgkar 
EkERbsßanPaBdI)ancab;epþImtaMgBIqñaM 1998 . karRsavRCavenH RKbdNþb;elIépÞdI 1/2 hikta nigsßitenA 
elIRbePTdIRbTHLagéncMNat;fñak;dI (White et al., 1997) EdlCaRbePTdIisMbUreTAedayl,ayxSac; 
nigxVHCICati . karEkERbsßanPaBdI rYmmanépÞdIx<s; edayerobcMCafñal b¤rg sRmab;daMeQIhUbEpø dMNaM 
bEnø nigdMNaMepSg²eTot dIERssRmab;daMdMNaMRsUv nigRbLay sRmab;ciBa©wmRtI nigsRmab;sþúkTwkrkSa 
TukeFVIkareRsacRsBdMNaMenArdUvR)aMg . 
 rgTaMgGs;RtUv)aneFVIkardaMduHdMNaMeQIhUbEpøepSg²Kña dUcCadaMsVay xñúr GMBilEp¥m l μút nig 
RtEbk . dMNaMeQIhUbEpøTaMgGs;enaH)anduHlUtlas;l¥ bu:En þenAqñaM1999-2000 edaysarTwkCMnn;)an 
liclg;elIfñalry³eBl 2 s)a þh_ eFVI[dMNaMmYycMnYngab;es ÞIrEtTaMgGs; EteRkaymkeeyIg)an 
daMsVayenARKb;fñalCMnYsvij ehIydMNaMsVayTaMgGs;mankarduHlUtlas;l¥RbesIr . kñúgcMeNamdMNaM 
eQIhUbEpøTaMgGs; dMNaMsVay nigRtEbk)anp þl;pll¥ . eTaHbICay:agNak¾eday karbMpøicbMpøajBI 
ktþacéRgk¾Ca]bsKÁmYyd¾cMbgEdr . 

dMNaMRtEbk)anduHlUtlas;l¥enAqñaMTI 1 nigcab;ep Iþm[plry³eBl 1 qñaMbnÞab;BIdaM ehIybn þ 
rhUtdl;eBlbcÞúb,nñ . 

épÞdIsRmab;dMNaMRsUvman 0/25 hikta Caerogral;qñaMeyIg)andaMduHRsUvBUCsnþ þiPaB 3 b¤BUCEsnBiedar 
EdlCaTUeTAeRcIncab;ep þImenAExmifuna b¤kk áda nigRbmUlplenAEx vicäika . TinñplRsUvCamFüm 3-3>5 
etankñúg 1 hikta edayeRbIR)as;kRmitCI 30-20-20 ¬KRkkñúg 1 hikta¦  énRbePTCI GahSÚt pUsV½r 
nigb:UtasüÚm kñúgenaH 100 PaKryénbrimaNpUsV½r nigb:UtasüÚm 50PaKryénCIGasUt RtUv)acRTab; 
)at nig 50 PaKryénCIGasUtEdlenAsl;RtUv)acbMb:nenAeBlkMNkMeNItkYr . eRkayeBlRbmUlpl 
RsUvrYc ERsTaMgenaHRtUv)aneFVIkarP¢Ürras; edIm,IdaMduHdMNaMGMbUrsENþk (Leguminous crops) dUcCa 
sEN þk)ay sENþkesog nigbEnø dUcCa Rtsk;RsUv nig«Lwk CaedIm. edIm,CYyEkERbkRmitCICatidI 
RbkbedaynirnþrPaB . 
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tarag 7-1³ muxdMNaMEdl)andaMduHenAfñalBiesaFn_ry³eBl6 qñaM 

fñal 
qñaMTI1 qñaMTI2 qñaMTI3 qñaMTI4 qñaMTI5 qñaMTI6

muxdMNaM muxdMNaM muxdMNaM muxdMNaM muxdMNaM muxdMNaM
 
 

fñalTI1 

sVay sVay sVay sVay sVay sVay
eck eck eck l¶ dMLÚgmI «Lwk
mñas; mñas; mñas; «Lwk RsUv RsUv 

sEN þk)ay GMeBA GMeBA RsUv - - 

RsUv eBat emÞs l¶ - - - 
- RsUv RsUv - - -

 
 

fñalTI2 

xñúr xñúr xñúr xñúr xñúr¼sVay xñúr¼sVay
eck eck eck eBat Rtsk; «Lwk
Rtb; Rtb; eBat eBat «Lwk «Lwk RsUv

sEN þk)ay sEN þkKY RsUv RsUv RsUv -
RsUv RsUv - - - -

 
 
 
 

fñalTI3 

GMBilEp¥m GMBilEp¥m GMBilEp¥m GMBilEp¥m¼saVy GMBilEp¥m¼saVy GMBilEp¥m¼saV
y 

eck eck eck l¶ Rtsk; «Lwk
emÞs emÞsEp¥m eb:ge)a:H «Lwk eBat RsUv

sEN þk)ay eb:ge)a:H 
GURka 

l¶ RsUv RsUv -

RsUv eBat emÞs RsUv - - -
 RsUv - - - -

 
 
 

fñalTI4 

lμ út lμ út lμ út lμ út lμ út¼sVay l μút¼sVay
eck eck eck eBat Rtsk; Rtsk;
mñas; mñas; mñas; «Lwk RsUv «Lwk
emÞs emÞs GMeBA RsUv - sEN þk)ay 

sEN þk)ay GMeBA Rtb; eBat - - RsUv
RsUv RsUv RsUv - - -

 
 
fñalTI5 

RtEbk RtEbk RtEbk RtEbk RtEbk RtEbk
eck eck eck «Lwk RsUv «Lwk
emÞs emÞs RsUv RsUv - RsUv

sEN þk)ay lðúg eBat - - - -
RsUv RsUv - - - -
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tarag 7-2 ³ cMNUlsrubénplitplBIRbB½n§§EkERbsßanPaBdIenAviTüasßan CARDI 

muxdMNaM 
cMNUlBIplitpl ¬000 erol¦

qñaM 1998 qñaM 1999 qñaM 2000 qñaM 2001 qñaM 2002 qñaM 2003 srub 
eQIhUbEpø  349 655 802 564 751 3121 
dMNaMrYmpSM 94 539 318 330 322 541 2144 
RsUv 326 280 115 259 229 225 1434 
ciBa©wmstV  280 977 771 862 1413 4303 
 srub 420 1448 2065 2162 1977 2930 11002 
 

bEnßmelIdMNaMTaMgenH RtI Ta man; RCUk RtUv)anbBa©ÚleTAkñúgRbB½næenaHEdr . RtITILaBüa RtIq<in 
RtIkabs nigRtIkabsamBaØ RtUv)anciBa©wmenAkñúgRbLay nigRsHenAkñúgRbB½n§ eBlEdlmanTwkRKb;RKan; 
ehIyRtITaMgenaHRtUv)anRbmUlplCaerogral;qñaMcab;taMgBIqñaM 1999 mk .  RTugRCUkRtUv)ansagsg;enA 
elIRbLayciBaÞwmRtI ehIylamk 
RCUkFøak;kñúgRbLay GacCacMNIbEnßm 
sRmab;RtI . 

karRsavRCav elIEkERbsßan 
PaBdIenAkñúgviTüasßan )anbgðajfadI 
RtUv)anEklMG bnÞab;BIkardaMduHGs; 
ry³eBlCaeRcInqñaM .  kardaMduHdMNaM 
qøas;)anGnuvt þCabnþþbnÞab;  kñúgeKal 
bMNgedIm,IbegáInCICatidI[manlkçN³ 
RbesIreLIg . karlk;plitplEdl 
TTYl)anBIRbB½nædUcCa dMNaMRsUv dMNaMrYmpSMepSg² eQIhUbEpø RtI nigstVciBaÞwm )anbegáInR)ak;cMNUl 
RbPBR)ak;cMNUlBIskm μPaBnimYy²KitCaPaKry kñúg ry³eBl 6 qñaM)anbgðaj[eXIjfaR)ak;cMNUl 
Edl)anmkBIciBaÞwmstV eQIhUbEpø nigdMNaMrYmpSMepSg² KWTTYl)aneRcInCagdMNaMRsUv ¬rUbPaB 7-2¦. 
7>4>2- vb,kmμRsUv nigmcäaCati 

enARbeTskm<úCamanBaküesøakmYyXøaeBalfa  :TINamanTwk TIenaHmanRtI : . CakarBitNas; 
valERsenARbeTskm<úCanardUvR)aMg)anrIghYtEhg luHdl;rdUvvsSaFøak;ePøógRsab;EtekItmanRtIBg kUn 
eRBagRBattamvalERsnana. enHedaysarRtIemBUCEdlenAesssl;BIcab;)an lak;xøÜnenAtamRsH 
føúkRtBaMg bwgbYrTaMgLay luHdl;ePøógFøak;licRsHRtBaMgTaMgenaH RtIk¾ecjeTAbnþBUCtamvalERsenH 

RsUv 
13P aKry 

eQIhUbEpø 
28PaKry 

karciBaÞwmstV
40PaKry 

dMNaMrYmpSM 
19PaKry 

 

rUbPaB 7-2 RbPBR)ak;cMNUlénkarGnuvtþn_RbB½n§EkERbsßanPaBdI 
KitCaPaKrykñúgry³eBl6qñaM ¬1998-2003¦ 
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CaPaBGMeNayplénlkçxNÐFmμCatirbs;RbeTskm<úCa . bc©úb,nñplRtIkñúgFm μCati k¾dUcCakñúgERsman 
karfycuHya:gxøaMg  edaysarkMeNInéntRmUvkar nigPaBGnaFibetyükñúgkarensaT . edIm,IbMeBj 
bEnßmnUvPaBxVHxatenaH   karciBa©wmRtIkñúgERs KWCayuT§saRsþmYyRtUv)aneFVIkarBiesaFn_sakl,g nig 
pSBVpSaydl;RbCaksikr . 

dIERsEdleRbIR)as;sRmab;dMNaMRsUv RtUv)aneKeFVI[manplRbeyaCn_mYyeTot KWkarciBa©wmRtI 
kñúgERs. RtI nigRsUvmanGnþrGMeBI edayTTYl)anRbeyaCn_BIKñaeTAvijeTAmk eKGacciBa©wmRtIkñúgERs 
edIm,IRKb;RKgstVl¥it EdlbMpøajdMNaMRsUvpgEdr (Chapman et al., 1987). RsUvRKb;RbePTsuT§Et 
GaceFIVvb,kmμcMruHCamYyRtI)anTaMgGs; minfaRsUvF¶n; RsUvRsal b¤RsUveLIgTwkeLIy (Gregory, 1997) .  

karciBa©wmRtIkñúgERscab;epþImrIkcMerIncab;BIedImTsvtSqñaM 90 edaymankarbMpus  nigpSBVpSay 
edayGgÁkarminEmnrdæaPi)almYycMnYndUcCa Asian Institute of Technologies(AIT) and Cambodia- 

IRRI-Australia Project (CIAP) eFVIenAextþsVayerog  Partnership Development of Kampuchea 

(PADEK) eFVIenAextþéRBEvg nig Southeast Asian Outreach-Cambodian Agriculture Low 

Expenditure (SCALE) eFVIenAextþkNþal CaedIm .l.   eTaHbICabec©kviTüaénkarciBa©wmRtIkñúgERsRtUv 
)anpSBVpSayeTAdl;ksikrk¾eday    k¾enAEtmanksikrmYycMnYnBuMTan;mankaryl;dwg)anc,as;las;enA 
eLIy edayenAmanksikrya:geRcInsMEdgkarRBYy)armÖ xøacERkgmankarfycuHTinñplRsUv enAeBl 
épÞdIERsmYycMnYnRtUv)ancMNaysRmab;eFVICaebo  b¤RbLaytUc²enaH . pÞúyeTAvij manB½t’manCaeRcIn 
ecjBIRbPBksikr)anbgðajnUvPaBminfycuHnUvTinñplRsUveRkayBIkarcMNaydImYyEpñkCIkeFVICaCRmk
RtIkñúgRbB½n§vb,kmμRsUv-RtI (SCALE, 1999) .  

karciBa©wmRtIkñúgERsEdlsÞÚgRsUvRsal RsUvkNþal b¤RsUvF¶n; CadMbUgeKRtUveFVIkarerobcMERs 
eday  1¦ eFVIkareRCIserIsTItaMgsmRsb nigmansuvtßiPaB TItaMgEdlsmRsbCageK KWdIERsEdlenA 
CitPUmi 2¦ eFVIkareRCIserIsRbePTdIsmRsb RbePTdIEdlKYrecosvagKWdIxSac; BIeRBaHvaminGaceFVI[ 
Twkdk;kñúgERs)anry³eBlyUr  3¦ elIkPøW[)anx<s;EdlGacsþúkTwk)ankñúgCeRmA 20 - 40 sg;TIEm:Rt 
nigRtUvmanbMBg;bgðÚrTwkecjbgáb;enAtamPøWERs edIm,IrkSakMBs;TwkkñúgERskMu[Cn;licPøWenAeBlmanePøog 
Føak;xøaMg 4¦ RtUvCIkCaebo b¤RbLaytUc²enAkñúgERsenaHkñúgTMhMRbmaN 5-10 PaKryénTMhMERs enaH 
ehIymanCeRmA 0/5 - 1Em:Rt nig5¦ RtUveRtomr)aMgRBYl b¤sac;GYnsRmab;)aMgCMuvijERs karBarkMu[RtI 
ecjeRkAkñúgkrNImanTwkCMnn;licERs . 

kardak;kUnRtIciBa©wm CaTUeTAKYrdak;ya:gticmYys)þah_eRkayeBlsÞÚgRsUv eFVIya:genHKW edIm,I[ 
snÞÚgcab;b£s)anrwgmaMl¥sin ecosvagkareFVI[dYlrlMsnÚÞg edaysarkarQ μ úsQ μ úlrbs;RtI CaBiess 
RtIkabsamBaØ (PADEK and DOF, 1991). tamry³elak Gregory, 1997 )an[dwgfa RbePTRtI 
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EdlGaceFVIkarciBa©wmkñúgERs)anrYmman RtIkabsamBaØ (Common carp) RtITILaBüa(Tilapia) RtIkabs 
(Silver carp)  RtIq<in (Silver barb) nigRtIkn§r (Snakeskin gourami)  ¬tarag 7-3¦. 

 

tarag 7-3 ³ RbePTRtIEdlksikrniymeFVIvb,km μRsUv-RtI 
eQμaHRtICaPasa 

Gg;eKøs 
RbePTRtI eQμaHRtICa 

PasaExμr 
RbPB 

¬BUCedIm¦ 
critsIucMNI 

Silver Barb Puntius gonionotus RtIq<in kñúgRsuk Herbivorous 

Snakeskin Gourami Trichogaster pectoralis RtIkn§r kñúgRsuk Herbivorous 

Common carp Cyprinus carpio RtIkabsamBaØ naMcUl Omnivorous 

Tilapia Oreochromis niloticus 
and Oreochromis 
mossambicus 

RtITILaBüa naMcUl Planktivorous 

Tilapia Oreochromis 
mossambicus 

RtITILaBüaqñÚt naMcUl Planktivorous 

Silver carp Hypophthalmicthys 
molitrix 

RtIkabs naMcUl Planktivorous 

RbPB ³ Gregory, 1997 

edayELk tamkarsikSaBiesaFn_RsavRCavrbs; viTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa 
)an[dwgfa eRkABIRtITaMgR)aMRbePTdUcmankñúgtaragxagel;I enAmanRtIkab\NÐa (Mrigal) nigRtIGENþg 
(Walking catfish) EdlGaceFVIkarciBa©wmkñúgERs)anEdr (CARDI, 2003).  kñúgcMeNamRtITaMgR)aM 
RbePTenH RtIkn§rKWCaRbePTRtImantémøesdækic©x<s;CageK nigCaRbePTRtInaMecjeTotpg lkçN³ 
brisßanrbs;vaKWcUlcitþrs;enAtMbn;Twknwg CaBiessenAtambwgbYrCaedIm (Rainboth, 1996) . knøgmk 
RtIkn§rRtUv)ansßab½nCMnajClpl)aneFVIkarsakl,gbgáat;tamEbbsib,nimitþ nigBak;kNþalsib,nimitþ    
RBmTaMgeFVIkarsakl,gciBa©wmkñúgRsH  ¬sßanIy_RsavRCavClplRcaMgcMerH/ 2002¦ . qøgtamcMNuc 
eCaKC½yénkargarenH viTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa )ansakl,geFVIkarbnSaMRtIkn§r 
enAkñúgERs edayeFVIkarciBa©wmkñúgERsEdlsÞÚgRsUvkNþal BUCsnþiPaB 3 . karBiesaFn_)anbgðajnUv 
PaBEdlGacTTYlyk)an edaymanGRtars;rhUtdl; 94 PaKrycMeBaHkUnRtIEdldak;ciBa©wmdMbUgman 
TMgn;mFüm 19 Rkam kMeNInTMgn;mFümRbcaMéf¶kñúgGMLúgeBlciBa©wm 120 éf¶ KW 0/32 Rkam . enHCa 
GRtars; nigkMeNInTMgn;mFümEdlGacTTYlyk)ansRmab;mcävb,km μ (CARDI, 2002) . 

enAkñúgcMeNamRtITaMgR)aMBIrRbePTdUc)anerobrab;xagelI elIkElgEtRtIGENþgmYyecj suT§Et 
CaBBYk Omnivorous, Planktivorous nig Herbivorous EdlGaceRbIR)as;cMNIFmμCatiEdlmanRsab; 
kñúgERsdUcCa Phytoplankton, Zooplankton, stVl¥it nigstVenAdIRsTab;)atdUcCa dgáÚv CenønCaedIm 
eFVICaGahar)an (Gregory, 1997) . kardak;ciBa©wmRtIBBYkGMbUr  Omnivorous, Planktivorous nig  
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Herbivorous eKGaceFVItamviFIsaRsþBIrya:g³ 1¦/ kardak;ciBa©wmedaymincaM)ac;eRbIR)as;cMNIbEnßm 
kñúgkrNIenH eKGacdak;ciBa©wmkñúgdg;sIuet 1k,al¼2Em:Rtkaer nig 2¦/ kardak;ciBa©wmedayeFVIkarpþl; 
cMNIbEnßm kñúgkrNIenH eKGacbegáIndg;sIuetrhUtdl; 1 - 2 k,al¼ 1 Em:Rtkaer . 
 kñúgRbB½n§ksikmμRsUv-RtI  kareRbIR)as;CI eTaHsrIragÁ b¤GsrIragÁkþI CakarsMxan;bMput eRBaHfa CI 
minRKan;EteFVI[dMNaMRsUvlUtlas;)anl¥b:ueNÑaHeT Etvak¾eFVI[rukçCatibøg;tug EdlCacMNIFmμCatid¾sMxan; 
sRmab;RtIBBYk Planktivorous enaHRsUbyksarFatuciBa©wm edIm,IbegáInkarlUtlas;EfmeTotpg  

(Gregory, 1997) . 
edIm,I[RbB½n§vb,kmμRsUv-RtIenH dMeNIrkar)anl¥ vaTamTarnUvkarykcitþTukdak;kñúgkarGnuvtþn_ 

nigRKb;RKg[)annUv ³ TI1¦ TwkkñúgERsminKYr[TabCag 20 sg;TIEm:Rt TI2¦ kUnRtIEdldak;ciBa©wm RtUv 
mansuxPaBl¥ TI3¦ TMhMkUnRtIEdldak;ciBa©wmKYrmanTMgn;ya:gtic 10 Rkam TI4¦ karBarkMu[BBYk 
Predators cUleTAkñúgERsciBa©wmRtI TI5¦ eRCIserIsBUCRsUvRsbeTAnwgrdUvkal  nig TI6¦ minRtUveRbIfñaM 
smøab;stVl¥it kñúgeBlEdlRtIkMBugRtUv)anciBa©wmkñúgERsenAeLIy . xageRkamenH CalT§plénkar 
BiesaFn_RsavRCavEdlviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa )anGnuvtþknøgmkedayeFVIkar 
eRbobeFobkarlUtlas;rbs;RtIbIRbePT kñúgkarciBa©wmkñúgERsry³eBl 80 éf¶  KWRtIq<in (Barbodes 

gonionotus) RtIkab\NÐa (Mrigal) nigRtIkabsamBaØ (Cyprini carpio). lT§pl)an[dwgfa  kar 
lUtlas;RbcaMéf¶ rbs;RtITaMgbIRbePTxagelIenH BMumanPaBxusEbøkKña KYr[Kt;sMKal;;eLIy ¬rUbPaB 
7-3¦ EtedayELkRtIq<in manGRtars;x<s;CageK kñúglkçxNÐkUnRtIenAeBldak;ciBa©wmmanTMgn;mFüm 
tUcCag 5 Rkam (CARDI, 2002). 

karRbmUlplRtI CaTUeTA 
GaRs½yeTAtamRbePTRsUv EdlRtUv 
)ansÞÚgkñúgERsciBa©wmRtIenaH ebICa RsUv 
Rbkan;rdUv enaHkarRbmUlplRtI GaceFVI 
dMNalKña KWenAcenøaHcug Ex vicäika dl; 
edImEx mkra. enAkñúgGMLúgeBlenH 
tMbn;EdlenAq¶ay BITenø bwgbYr nigq¶ay 
BITIpSar cab;epþImxSt;RtIbriePaK dUecñaH 
CaeBlevlasmRsb sRmab;ksikr 
eFVIkarRbmUlplRtI ykmkbriePaK b¤ 
lk;enAkñúgPUmi . edayELkcMeBaHtMbn; 
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rUbPaB 7-3 karlUtlas;RbcaMéf¶rbs;RtITaMgbIRbePTEdlciBa©wmkñúgERs 
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EdlenACitTenø bwgbYr enAcenøaHEx FñÚ  nigEx mkraenH  Ca eBlevlasMbUrRtIEdlcab;)anBITenø nigbwgbYr 
TaMgLaynaM[témøRtIFøak;cuHTab dUecñHkarRbmUlplRtI enAeBlenH minmanPaBGMeNaypll¥eLIy .  
dMeNaHRsayd¾l¥bMputcMeBaHtMbn;EdlenACitTenø bwg nigTIRbCMuCn KWeRCIserIsRsUvminRbkan;rdUv mkeFVI 
vb,kmμRsUv-RtI enaHeKGactRmUveBlevlaRbmUl pleTAkñúgExemsa b¤Ex]sPa EdleBlenaH RtI 
cab;epþImeLIgéføvij  (Gregory, 1997) . 

kareFVIvb,km μRsUv-RtIkñúgRbeTskm<úCa KWBwgEp¥kesÞIrTaMgRsugeTAelIrbbTwkePøóg enHCaktþa 
EdlRbQmmuxnwgPaBrgeRKaH (CIAP, 1997) . tamkarsegátCarYm ksikrEdlmancMNab;GarmμN_ 
x<s; kñúgkarciBa©wmRtIkñúgERsKYbpSMdMNaMRsUv PaKeRcInCaksikrrs;enAtamtMbn;EdlenAq¶ayBIbwgTenøenH 
mkBIPaBxSt;exSayénplRtIkñúgFmμCati . karciBa©wmRtIkñúgERs)anpþl;GtßRbeyaCn_CaeRcIndl;ksikr 
eday³ 1¦ksikrmincaM)ac;cMNayépÞdIkñúgkarCIkRsH  2¦RtIenACitpÞHRsab;gayRsYlkñúgkarcab;ykmk 
briePaK 3¦ vaCaRbPBRbUetGIund¾sMxan;sRmab;mnusS nig 4¦ vak¾CaRbPBcMNUlmYysRmab;RbCaksikr 
pgEdr . 
7>5- kargarksidæanrYmpSM 
7>5>1- plitkmμdMNaMbEnøsrIragÁ nigsYnbEnøRKYsar 
 dMeNIrénkaryl;dwgGMBIkarGPirkSénbrisßan dUcCakareRKaHfñak;dl;suxPaB EdlBak;B½n§elI 
fñaMKImIksikmμ nigGñkeRbIR)as; EdleKniymcUlcitþmðÚbGaharEdlKμaneRKaHfñak; TaMgGs;CaktþaCRmuj 
eGayeKRsavRCavri³rkRKb;viFIsa®sþ edIm,ICRmujkargarksikmμsrIragÁ . kargarksikmμsrIragÁ KWCa 
viFIsa®sþmYyd¾l¥ kñúgcMeNamviFIsa®sþd¾eRcIn EdlGacCYyRTRTg;brisßan (Ramesh et al., 2005). sYn 
bEnøsrIragÁ KWCaRbPBGaharmYy EdlGacpþl;nUvGaharrUbtßmÖsm,ÚrEbbdl;mnusSCati EdleKeCO 
Cak;fa mansuvtßiPaBdl;suxPaB . 
7>5>1>1- niymn½ysYnbEnøRKYsar 

sYnbEnøRKYsar KWCak,aldIRbcaMRKYsarnimYy² sßitenAB½T§CMuvijPUmidæanrbs;eKmñak;² EdldaMbEnø 
nigdMNaMeQIhUbEpøepSg²eTot RtUv)aneKeFIVkardaMduHeBjmYyqñaM edIm,IeqøIytbeTAnwgesckþIRtUvkarrbs; 
RKYsar. CYnkaleKrYmbBa©ÚlkarciBaw©mstVBahn³bsubkSI nigRtI b¤k¾daMrukçCatilMG edIm,IbegáItbriyakas 
l¥ (Chatterjee, 1998) . 
7>5>1>2- sarsMxan;énsYnbEnø 
 bEnøCadMNaM EdlmanlkçN³caM)ac;sRmab;suxPaBrbs;mnusS RBmTaMgGaccat;cUlCaGahar 
elxmYy ebIKitBIsarFatuciBwa©m . bEnøsMbUreTAedaysarFatuciBwa©mCaeRcInman³ RbUetGIun KøúykUs 
CatieRbg Biess sarCatixniC nig CIvCati A, B, C CaedIm .l. 
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sarFatuciBwa©mTaMgenH GacRTRTg;sarBagÁkaymnusSeyIg[rs;ranmanCIvit mankmøaMgBlMbribUN_ 
RBmTaMgR)aCJasμartIsRmab;GnuvtþkargarepSg² . eyIgminGacrkSasuxPaB)anl¥edayRKan;EtbriePaK 
)ay nMb½ug b¤sac;edayK μanbEnø)aneLIy . bEnømaneRcInRbePT kareRbIR)as;CYnkalmanlkçN³dUcKña 
CYnkalpøas;bþÚeeTAtamrebobepSg²KñaEdr . kñúgkrNIxøHeKbriePaKbEnøenAeBlRss; b¤eqA CYnkalcMGin 
eTACasMLk¾)an . karbriePaKbEnøminRKb;RKan; GacbNþal[manCMgWxVHCIvCati EdlCamUlehtueFVI[ 
CMgWd¾éTeTotgayratt,atdl;ragkayrbs;eyIg . 

- karxVHCIvCatibNþal[EPñkekItCMgWxVak;man; . RbPBsMxan;énCIvCati A KWsßitenAkñúgsøwk 
bEnøEdlmanBN’ébtg EpøeQIEdlmanBN’elOg b½r s‘utstV b¤ sßitenAkñúgeføImstV . 

- RbPBsMxan;énCIvCati C KWenAkñúgbEnøyksøwk Epølðúg Epø®tEbk RkUcføúg RkUceBaFisat; nig 
RkUcqμar .l. 

- CIvCati B Es,k EPñk srésRbsaT nigQamRtUvkarCIvCatienH . karxVHCIvCati B bNþal[ 
mankarxVHQam exSaHkmøaMg Es,ks¶ÜteRkom xøÜnehIm RBmTaMgBMusUvmanR)aCJasμartIl¥ 
eTotpg . CIvCati B enHsßitenAkñúgsøwkbEnø Ggár emSA sac;stV nigeføImstV >>> . 

karbriePaKbEnø[)aneTogTat; GaceFIV[suxPaBmanlkçN³l¥RbesIr . eRkABIenHbEnøGaceRbI 
CaeRKOg sRmab;CYyelIkMBs;KuNPaBGaharxøHeTotpg . 

eRkABIdaMduHsRmab;pÁt;pÁg;RKYsar  bEnøEdlenAesssl;eKykeTAlk;enAtamTIpSartUc-FM  Edl  
Gacpþl;R)ak;kastictYcb¤eRcIneTAtamTMhMplitpl. eyIgsegáteXIjfaenARbeTskm<úCa RbCaCnmYy 
cMnYnmanmuxrbrCaGñkdaMbEnø CaBiessksikrEdlsßitenAtamCayRkug b¤tamtMbn;mat;Tenø. RbCaCn 
TaMgenHmanbTBiesaFn_eRcInxagdMNaMbEnø . RbsinebImeFüa)ayplitmanRKb;RKan;enaH Kat;GacTTYl 
)ankéRmeRcIn nigeFIV[CIvPaBrs;enArbs;Kat;)anFUrFareTotpg. müa:geTot kardaMbEnøtamRKYsarGac 
kat;bnßykarcMNayfvikasRmab;TijbEnøBIeK nigGacmanbEnøRss;²sRmab;briePaKeTotpg . 
7>5>1>3- ktþasMxan;²EdlTak;TgnwgkardaMduHbEnø 

edIm,IFanakñúgkarTTYlR)ak;cMNUleRcIn sRmab;esdækic©RKYsarBIkargarenH RtUvEtEsVgyl;GMBI 
ktþaTaMgLayEdlTak;TgnwgkardaMduHbEnø . 

k- ktþaGakasFatu 
 RbePT b¤BUCdMNaMmYycMnYn RtUvkarlkçxNÐbriyakasCMuvijEbøk²BIKña. GakasFatuCaktþamYy 
y:agsMxan;kñúgcMeNamktþasMxan;²d¾éTeTot EdlkMNt;nUvlT§PaBkñúgkardaMduHbEnø b¤¤¤kñúgkarplitBUCpg 
Edr . edayehtuenHehIy eTIbeyIgRtUvdwgCacaM)ac;nUvRbePTBUC nigtRmUvkarrbs;vaCamunnigplit . 
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- sItuNðPaB ³ sItuNðPaBman\Ti§BlxaøMg eTAelIdMNuHRKab; karlUtlas;rbs;dMNaM nigkar 
plitBUC. GakasFatuRtCak;xøaMg b¤ekþAxøaMg minGMeNaypl[RKab;duHl¥eLIy.sItuNðPaB 
smRsb sRmab;dMNuHRKab;dMNaMbEnøKW 16 GgSaes eTA 20 GgSaes. enAsItuNðPaB 
elIsBI 30 GgSaes dMNuHRKab;RtUvfycuH b¤ RtUvbBaÄb;Etmþg . sItuNðPaBekþAxøaMg eFIV[ 
dMNaMraMgsÞHkñúgkarRsUbykCICati sRmab;ciBaw©medImdg  eTaHbIsarFatuTaMgenaH manenAkñúgdI 
k¾eday RBmTaMgeFIV[esøakEpø b¤søwkeTotpg . 

- ePøóg ³ KWCaktþasMxan;sRmab;dMNaMTUeTA . kardaMduHbEnømYycMnYnRtUvBwgEp¥keTAelITwkePøog 
b:uEnþenArdUvePøogvaGaceFIV[mankarlM)akxøHEdrdUcCa ³ esμAqab;duH dMNaMQøk;TwkeBlePøóg 
xøaMg )at;bg;tamCI edayhUrtamTwkdIqab;hab; manCMgWpSiteRcIn kareRbIR)as;fñaMBul CYnkal 
K μanRbsiT§iPaB .l. 

b:uEnþenArdUvR)aMg kardaMduHTamTareFIV[)anBIedImrdUv nigTamTarkareRsacTwkeRcIn b¤eFIVkar 
bBa©ÚlTwkCMnYsePøog . enAcugrdUvvsSaePøogeRcInFøak;xaMøghYs ÉcugrdUvR)aMgeRcInxVHTwk sItuNðPaBekþA 
xøaMg kardaMduHk¾BMusUvpþl;plsmRsbeLIy . ePøógFøak;xøaMgrYcraMgs¶ÜtyUreRkayeBldaMRKab; GacbNþal 
[RKab;minduHeRBaHdIRsTab;elIhab;xøaMg RKab;Bi)akduHecj rYcBnøkRKab;k¾gab;kñúgdIenaHEtmþg. TwkePøóg 
CaktþasMxan;kñúgkardaMduHbEnø nigCaktþakMNt;Tinñpl . 

sMeNImbriyakas  ³  sMeNImkñúgbriyakas k¾edIrtYnaTIsMxan;kñúgkardaMduHbEnø   vamankRmitx<s;  
kalNaePøógFaøk;xøaMg. kñúgrdUvR)aMgsMeNImkñúgbriyakasmankRmitTab ÉkRmiténkareRsacTwkk¾ 
eyaleTAelIsMeNImkñúgbriyakasEdr . kalNabriyakasesIm rukçCatibnßynUvkarbMPaycMhayTwk 
karRtUvkarTwkrbs;dMNaMk¾fycuHEdr . enARbeTskm<úCakñúgEx vicäika FñÚ b¤mkra sItuNðPaBcuH ehIy 
sMeNImkñúgbriyakask¾TabEdr cMENkvtþmanstVl¥itcéRg b¤CMgWk¾BMusUvekItmanEdr . enAcugrdUvvsSa 
manePøógFøak;xøaMg eFIV[stVcéRgmYycMnYnFMRtUvsøab; EdlCaehtueFIV[karkekItkUnecA enAedImrdUvR)aMg 
BMusUvmanskm μPaBxøaMgkøa . 
 x- ktþaTwk 
 dMNaMbEnøCadMNaMRtUvkarTwkkñúgkRmitmYy x<s;CagdMNaMepSg²eTot . cMeBaHdMNaMmYycMnYnEdl 
minsUvTamTarkareRsacTwkCaRbcaM eKGacdaMedaymin)ac;eRsacTwk b:uEnþeKdaMenAelIRbePTdIEdlGac 
rkSaTwkTuk)anyUrGac[rukçCatirs;)an . cMeBaHdMNaMbEnømYycMnYneTot EdlTamTarkareRsacTwkeRcIn 
RtUv)aneKdaMenAEk,rmat;Tenø bwgbYr RtBaMg b¤GagTwk edIm,IgayRsYlkñúgkareRsacRsB . tRmUvkarTwk 
pøas;bþÚreTAtammuxdMNaM rdUv tMbn; nigeTAtamdMNak;kallUtlas;rbs;va . kareRsacTwkeRcInhYsGac 
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bNþal[bEnøQøk;Twk RseBanb¤gab; b¤GMeNaypldl;karkekItCMgWepSg² . rIÉkarxVHTwknaM[dMNaM 
bnßykarlUtlas; b¤gab;. eyageTAtamkarRsavRCavrbs;elak Rowell and Tat qñaM 1992 )aneFIV 
karEbgEckbEnøeTAtamtRmUvkarTwk ehIyEckecjCaRkumdUcteTA³bEnøRtUvkarTwkx<s;³ és< salad xÞwm 
és<ekþab. bEnøRtUvkarsMeNIm³ xÞwms Rtsk; xÞwm)araMg. bEnøRtUvkarTwktic³ éqfav sENþk dMLÚg)araMg 
eBat . bEnøFn;PaBraMgs¶Üt³ BBayykS «Lwk el<A mILúg . 

K- ktþadI 
 dIRsTab;elIEdlbJsrukçCaticak;cUl nigRsUbCICati ehIyvak¾CaktþasMxan;sRmab;dMNaMbEnøKW dIFUr 
l,ayxSac; RsTab;P¢ÜreRCACadIl¥sRmab;dMNaMbEnø. dIxSac; nigdI\dæminGnueRKaHdl;karlUtlas;rbs; 
dMNaMeLIy . dImanGMBukBI 4 eTA 5 PaKry CadIEdlmanTRmg;l¥ manrn§xül; nigmanGnuPaBRTRTg; 
Twkx<s; EdlGac[dMNaMTTYl)anTinñplx<s; . dIGasIutmanGMBukesμInwg 2 PaKry b:uEnþRsTab;P¢ÜresþIg 
minGac[bEnøykemImduHlUtlas; nigpþl;Tinñplx<s; . cMeBaHdIGasIutEdlmanGMBuktic edIm,IdaMbEnøeK 
RtUvkarCIRss; CIkMb:usþ nigCIlamkstV . edIm,IbnßyGasIutCMnYyedaykMe)ar ehIyGacbegáInmemakeFIV[ 
RsTab;P¢Ürras;Rkas; . dMNaMbEnøTamTardIFUreRCAmanCICatieRcIn nigCaRbePTdIminCUreBk b¤Gal;kaLaMg 
eBk KWTUeTA pH BI 6/5-7/5 . 

X- ktþaCI 
dMNaMRtUvkarsarFatuciBa©wmxøHBIdI edIm,IlUtlas; .  tamelak Russell bgðajfasarFatusMxan;²  

sRmab;rukçCatiKW N, P, K, Ca, Mg, Na, S nigsarFatubnÞab;bnSMdUcCa³ Fe, Mn, Zn, Mo, B, and Cu. 
bEnøCaRbePTdMNaMEdlmanbJsxøI minGacRsUbykCICatiBIkñúgdI)aneRCAeLIy . dUecñH vaTamTarkardak; 
CIeRcIn edIm,ICMnYydl;karlUtlas; . rukçCatiRbePT b¤BUCepSgKña TamTarnUvCICatixus²KñaEdr . CaTUeTA 
dMNaMyksøwkRtUvkarnUv N eRcIn páa nigEpø RtUvkarnUv P2O5 eRcIn dMNaMykemIm TamTarnUv K2O eRcIn 
edIm,Ipþl;Tinñplx<s;. cMeBaHBBYksENþk minTamTarkardak; N eRcIneT eRBaHman)ak;etrI rIsUb‘Íeyam 
(Rhizobium) sRmab;RsUbykFatu N BIkñúgxül; b:uEnþvaTamTarkardak; P2O5 edIm,IeFIV[EpøFMFat;)anl¥. 
kardak;CI N eRcInhYsbNþal[bEnøykRKab;BnüaeBlTMu nigeFIV[rukçCatigaynigekItCm¶W . pÞúyeTAvij 
karxVHsarFatuciBa©wmxagelINamYy vak¾bNþal[dMNaMekItCm¶WEdr EdleKehAfa Cm¶WxVHCICati b¤Cm¶WxVH 
sarFatuciBa©wm (Kim, 1995). 

g- ktþacéRgbMpøajdMNaMbEnø 
- stVl¥itcéRg ³ 

 stVl¥itepSg²Kña cMeBaHkarbMpøajrbs;vaeTAelIdMNaMk¾mansPaBepSg²KñaEdr . enAkñúgcMkar 
bEnø eRkABIstVl¥itcéRg k¾enAmanstVl¥itmanRbeyaCn_eRcInRbePTenAkñúgenaHEdr . xageRkamenHKWCa 
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eQ μaHstVl¥itcéRgmYycMnYnEdleFIVkarbMpøajeTAelIdMNaMbEnø ³ dgáÚveyaleTag (Plutella xylostella) 
bMpøajdMNaMés<ekþab . dgáÚvhVÚg (Spodoptera litura) bMpøajeTAelIdMNaMés<páa . dgáÚv)ak;xñg 
(Trichoptusiani)bMpøajeTAelIdMNaMRbUkUlI. dgáÚvsIuRtYy (Hellula undalis)bMpøajeTAelIdMNaMxat;Na. 
RtecokKU (Phylotretta striolata) bMpøajeTAelIdMNaMés<s. éc (Green peach aphid) bMpøajeTAelI 
dMNaMés<Rkj:aj; . dgáÚvkat;edIm (Agrotis, sp) bMpøajeTAelIdMNaMsalad . dgáÚvecaHEpø (Helicoverpa 

amigera) bMpøajeTAelIdMNaMeb:ge):aH. ruys (Bemisia tabaci) bMpøajeTAelIdMNaMemÞs. Kwg(Cylas 

formicarius) bMpøajeTAelIdMNaMdMLÚgCVa. dgáÚvsIuEpø (Helicoverpa amigera) bMpøajeTAelIdMNaMeBat 
Ep¥m. dgáÚvkat;edIm (Ostinia furnicalis) bMpøajeTAelIdMNaMeBatEp¥m (Rowell and Tat, 1992) . 
7>5>1>4- bec©keTsdaMduHbEnø 

k- kareRCIserIsTItaMg nigkarerobcMdI 
dIsRmab;sYnbEnø RtUveRCIserIsykdIEdlsßitenAEk,rRbPBTwk b¤GacrkTwk)anenAEk,rpÞH . dI 

sYnbEnøEdl)aneRCIserIsenHmanTMhMBI 25m2-100m2 vaGaRs½yeTAnwgTMhMdIEdlksikrman . dMNaM 
bEnøTamTarkarerobcMdIy:agsMGitsMGagbMput . karerobcMdIKWeFIV[dIFUr s¥atesμA b¤stVl¥it  eRsaHTwkl¥ 
manCIRKb;RKan;edIm,IFanaKuNPaBplitpl . karerobcMdIRtUvman ³ 

- karP¢Ürras; b¤kab;edaycb GaceFIV[)aneRcInsar enAeBldIeRsaHTwklμm .  ecosvagkarP¢Ür  
enAeBldIesImeBk    bNþal[Gacm_bMNas;dac;FM²   nigsPaBrwgxusFm μta   enAeBls¶Üt  
ecosvagkarP¢ÜrenAeBldIs¶ÜteBk EdlnaM[lM)ak nigBMusUvmut)aneRCA 

- eFIVdIsMGates μA[)anl¥ 
- eFIVdI[)aneRCA edIm,I[xül;ecj-cUl nigdMNaMcak;bJsl¥ mü:ageTotedIm,IbegáInskmμPaB 

stVl¥itmanRbeyaCn_enAkñúgdI 
- eFIVRbLayTwkebIsinCacaM)ac; 
- kardak;CIFmμCati b¤CIKImImuneBldaM ¬CIRTab;)at¦ 
- eFIVdI[m:dæ nigrabes μ I . 
karelIkrgrbs;dMNaMmindUcKñaeT KWGaRs½yeTAtamrdUvkaldaMduH . enArdUvvsSargRtUveFIVkMBs; 

RbEhl 20-30sm kMu[fñk;kNþalecosvagkardk;CaMTwk . cMeBaHrdUvR)aMgRtUveFIVrg[Tab ehIyelIk 
EKmrgbnþicedIm,IrkSaTwk . karCIkRbLaybeBa©jbBa©ÚlTwkk¾mansarsMxan;Nas;Edr enAeBlmanePøóg 
Føak;xøaMgTwkeRcInhYs . cMeBaHdICRmal karP¢Ürras;RtUveFIVkat;TTwgnwgTisCRmal edIm,IecosvagkarhUr 
eRcaHdIxøaMgedaysarTwkePøóghUr. kardaMduHedayeRbIRbB½n§RbLaybBa©ÚlTwk  caM)ac;RtUvEteFIV[dIes μ Il¥ 
edIm,IgayRsYlTwkhUr nigkEnøgxøHminTTYlTwkeRcInhYsbNþal[bEnøQøk;Twk nigkEnøgxøHeTot min)an 
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TTYlTwkRKb;RKan; . ebIsinCaeyIgcg;eFIVkardaMduHedayviFIbBa©ÚlTwkenaH KYrEteFIVcg¥ÚrTwk[)anFM nigeRCA 
CagFm μta ]TahrN_ ³ kMBs;TwkBI 20-30sm/ cg¥ÚrBI 40-50sm nig TTwgrgBI 0/8-1m . b:uEnþebI 
eKcg;eFIVrgFMdaMeRcInCYrenaH eKKYrGnuvtþkar)acTwkbBa©ÚlkNþalrg (Waaijenberg, 1981). 

x- kareRCIserIsBUC 
 BUCCaktþakMNt;nUvTinñplrbs;dMNaM . BUCbEnøman 2 RbePTKW ³ BUCGIuRb‘Ít nigBUCRbéBNI. 
RKab;BUCEdlRtUvdaMKYreRCIserIsdUcteTA³ 1¦duHlUtlas;smRsbeTAnwgtMbn;plit 2¦pþl;Tinñplx<s; 
ry³eBllUtlas;xøI KuNPaBl¥ 3¦Fn;nigCMgW nigstVl¥it 4¦RKab;suT§l¥ KμanstVl¥it nigCMgWbMpøajdMNuH 
RKab;eRcIn nig5¦ BUCminbgáat; pþl;TinñplsmRsbmantémøefakCagBUCbgáat; . 

K- kardaMduH 
- eBlevladaMduH ³ eBlevlaCaktþakMnt;TinñpléndMNaM ehIyk¾vaGackMNt;nUvPaBgayRsYl 

kñúgkarEfTaMEdr .  eBlevladaMduHRtUveFIVeLIgenAcugEx emsa b¤ edImEx ]sPa enArdUvvsSa 
nigcugEx tula nigedImEx vicäika enArdUvR)aMg . BBYkbEnøEdldaMelIkTI1man ³ eb:ge)a:H Rtb;  
sENþkkYr emÞsEp¥m  eXøak RtkYn nenag RtLac RmH és<Rkja:j; . ehIyBBYkbEnø 
EdldaMelIkTI2man ³ RtkYn sENþkkYr Rtsk; éqfav és<ex μA nigés<cgáwH . eBlevladaMduH 
Tak;TgeTAnwgTwkePøóg lT§PaBkñúgkareRsacRsB sItuNðPaB sMeNImbriyakas ry³eBl 
yb; nigéf¶ TIkEnøgdaMduHRbePTdMNaM nigRbePTBUC . 

- rebobdaMduH ³ rebobdaMduHmandUcCa RBaceBjdI daMCaCYr daMCareNþA daMCarg nigdaMelIdIrabesμ I 
Fmμta . bEnømaneRcInRbePTkardaMduHk¾manrebobxus²KñaEdr . dMNaMmYycMnYneyIgRtUv 
daMpÞal;Etmþg kñúgkrNIbJsrbs;vaRkcab;duHecjCaf μIenAeBlsÞÚg BiessdMNaMykemIm nig 
dMNaMEdleKdaMjwk)an . 

cMeBaHdMNaMbEnøxøH edIm,I[RKab;qab;duH)anl¥ eyIgRtUvRtaMRKab;BUCCamunsinmunnwgdak;daM . bEnø  
xøHeToteyIgGacdaM b¤sabpÞal; b¤k¾dak;CakenÞageRBaHvacMeNjkUn . 

- karsab ³ bEnømYycMnYnRtUvkarsabenAkñúgfñalCamunsin munnwgykeTAdaMduHenAelIépÞdI 
daMduHFm μta . rIÉrebobsab nigkarEfTaMkUnbEnøkñúgfñalmandUcteTA ³ elIkrgTMhMtam 
esckþIRtUvkar. eFIVdI[dIm:dæl μm nigrabesμ IRsbtammuxdMNaM. sabRKab;elIfñalkMu[Rkas; 
b¤esþIgeBk rYcras;lubbnþicmþg² nwgrnas;éd b¤edayéd b¤k¾lubnigdIm:dækMras;BI 2-3dg én 
viC¢maRtrbs;RKab;. kat;cMebIgxøI²rYcRKbBIelI . eRsacTwk 2-3dg kñúgmYyéf¶ eTAtam 
GakasFatuekþA b¤RtCak;KWeFIVy:agNa[dIesImCanic© kMu[gab;BnøkRKab;. eFIVdUecñH rhUtdl; 
kUnbEnøduHsøwkrwgmaMeTIbbnßyTwkvij. erayepHCMuvijfñaleRkayeBlsabRKab; ebIsinCaman 
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RsemacBaMRKab;BUC . dkkUnecjxøHebIsinCaduHRkas;eBk. dkes μAcéRg kMu[rMxankUnbEnø . 
bnßykareRsacTwk 3-4éf¶ muneBldkkUneTAsÞÚg edIm,I[dImansPaBrwgmaM. eRsacCI 
G‘uyer: edaylay 2 Rkam kñúgTwkmYylIRt ebIsinCakUnbEnøbeBa©jsBaØaxVHCatiGahSÚt . 

edIm,IdaMduH[)anBIedImrdUv eyIgGaceFIVfñalsabkUnenAelIdIx<s;minCaMTwk rYcRKbenAeBlman 
ePøogFøak;xøaMg b¤sabkñúgeksedIm,IgayRsYlelIkcuHeLIg . 
 cMeBaHkardaMduHCalkçN³RKYsar dMMNaMmYycMnYnKYreFIVkarsabpÞal;Etmþg nigdk sRmab;beRmI 
esckþIRtUvkarRbcaMéf¶CabeNþIr² . ]TahrN_³ és<exov és<s salad és<cgáwH . 

- karsÞÚg ³ GayukUnbEnøEdlRtUvsÞÚg manPaBxus²KñaKWpøas;bþÚreTAtammuxdMNaM RbePTBUC 
sItuNðPaB nigkarEfTaM . cMeBaHkUndMNaMEdlRtUvyksÞÚgRtUvGnuvtþdUcteTA³ eRsacTwkfñal 
[)aneCaKl¥munnwgKas;kUnykeTAdaM . RtUvKas;kUnbEnø[Cab;TaMgdI edIm,IkMu[dac;bJs 
rMxandl;karlUtlas; . RtUvsÞÚgenAeBll¶acemXRtCak; edIm,IecosvagkarsVitRseBan 
b¤gab;kUnsnÞÚg. sÞÚgtamcenøaHKum< nigCYrsmRsbtammuxdMNaM nigBUCnImYy². erIsykkUn 
eføasl¥ KμanstVl¥it nigCm¶Wratt,at. eRsacTwk[)anRKb;RKan; nigCYseLIgvijnUvkUn 
Edlgab; ¬3-5éf¶ eRkayeBldaM¦ . ebIéf¶ekþAxøaMg RtUvRKbkUn snÞÚgkñúgry³eBl 2-3éf¶ 
edayeRbIRsTbeckk¾)an. ebImanlT§PaBKYrRKbrgdMNaM nigcMebIg kMe)øak b¤es μAcéRgEdl 
gab;s¶ÜtehIy   edIm,IkMu[dIqab;hab;edaykarRsacTwk   rkSaTwk  nigkarBarkMu[esμAduHeRcIn  
(Rowell and Tat, 1992) . 

ksikrPaKeRcIndaMbEnøykEpø emIm nigyksøwk sRmab;pÁt;pÁg;CIvPaBRKYsarrbs;BYkeKEtb:ueNÑaH 
plitplEdlTTYl)an min)anRKb;RKan;sRmab;tRmUvkarkñúgmYyqñaMpg eRBaHRbCaksikrcMNayeBl 
evla nigR)ak;kasbnþicbnþÜcb:ueNÑaH eTAelIplitkm μkñúgsYnRKYsar . bEnøEdlksikreRcIndaMman ³ 

- bEnøyksøwk³ RtkYn salad pÞIdUg pÞIRkhm  pÞIs pÞIbnøa és<Rkj:aj; . 
- bEnøykemIm³ dMLÚgmI dMLÚgCVa Rtav kar:ut és<emIm QUk biu³Kk; . 
- bEnøykEpø³ RmH eb:ge)a:H Rtb; nenag RtLac el<A eXøak Rtsk; emÞshir . 
dMNaMbEnøyk søwk Epø emImTaMgenH ksikrdaMenAelIépÞdIkñúgbrievNlMenAdæan nigdaMenAcMkarq¶ay 

BIpÞHrbs;Kat; . dMNaMTaMgenHksikrdaMy:agticBIrmux ehIyeRcInbMput 8 mux . 
7>5>1>5- karviPaKesdækic©énsYnbEnøCalkçN³RKYsar 

ral;karcMNUl nigcMNayTaMgGs;RtUv)anKitCacMnYnmFüm . R)ak;cMNaysrub)anbUkbBa©Úl 
BIkarcMNayelItémøsmÖar³ kñúgenaHmanRKab;BUC nigCI. cMeBaHkMlaMgBlkm μEdl)andMeNIrkarkñúg 
kargarplitkm μ mkBIsmaCikRKYsarmin)anKitbBa©ÚlkñúgkarcMNayplitkm μeT . eRBaHfaépÞdIsYnbEnø 
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mancMnYntUc KWBI 25m2-100m2 ehIysmaCikRKYsarxøH manskmμPaBkargarBI 5-10naTI nig 10-
20 naTI kñúgmYyéf¶ kñúgkargarsYnbEnømun b¤eRkayeBlem:ageFIVkarsñÚl . 

cMeBaHcMNUlCasac;R)ak; RtUv)anKNnaedayKuNplitpldMNaM CamYynwgtémøCak;Esþgtam 
mUldæan ¬témølk;kñúgmYyKILÚRkam¦ enaHTTYl)anR)ak;cMNUldul . xageRkamCa]TahrN_MmYycMnYn 
EdlTTYl)anBIkarsikSaknøgmk R)ak;cMNUldulrbs;ksikrshkarTaMg 13 RKYsar CamFümTTYl)an 
R)ak;cMNUldulcMnYn 70>827` ehIyR)ak;cMNUldulEdlticCageK mancMnYn 16>400` nigeRcIn 
CageKmancMnYn 182>880` ¬tarag 7-4 nig7-5¦. qøgtamlT§plénkarGegátTaMgBIrelIk bBa¢ak;[ 
eXIjfa  kñúgcMeNamksikrshkarTaMg 13 RKYsar manksikrcMnYn6 RKYsar TTYl)anR)ak;cMNUldul 
ticCag témømFümedaysarEtTIkEnøgTMenrsRmab;eFVIGegátenaHCadIfμ I b¤CadI)atRtBaMg dIenHminTan; 
mankarEkERbl¥ . cMENkÉRKYsarEdlTTYl)anR)ak;cMNUldulelIsBItémømFüm KWedaysarkarRKb; 
RKgdMNaM rbs;Kat;)anl¥ ehIyKat;mansarFatusrIragÁeRcInsRmab;sYnbEnørbs;Kat; . 
 
tarag 7-4 R)ak;cMNUlEdlTTYl)anBIsYnbEnøenAPUmieKakxSac; nigvtþEsøg xNÐdegáa raCFanIPñMeBj qñaM 1999 

¬KitCaerol¦ 
l>r ksikr R)ak;cMNUldul R)ak;cMNaysrub R)ak;cMNUl 

1 ksikr 1 102>750 14>200 88>550 
2 ksikr 2 76>560 14>400 62>160 
3 ksikr 3 80>050 11>000 69>050 
4 ksikr 4 38>150 12>300 25>850 
5 ksikr 5 92>650 10>400 82>250 
6 ksikr 6 36>200 12>000 24>200 
7 ksikr 7 28>900 12>300 16>600 
8 ksikr 8 16>400 9>100 7>300 
9 ksikr 9 38>750 7>000 31>750 
10 ksikr 10 43>300 10>500 32>800 
11 ksikr 11 110>720 17>200 93>520 
12 ksikr 12 73>450 11>500 61>950 
13 ksikr 13 182>880 17>200 165>680 

mFüm 70>827 12>238 58>589 
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tarag 7-5³ R)ak;cMNUlEdlTTYl)anBIsYnbEnøenAXMusVayRCMu RsuksVayerog extþsVayerog qñaM 2001 - 2002  
ksikr cMNUlénplitkmμbEnø ¬KitCaerol¦ 

bEnøyksøwk bEnøykEpø bEnøykemIm srub 

1 970>000 35>500 49>500 1>055>000 
2 1>402>487 103>400 65>00 1>512>387 
3 414>000 52>500 - 466>500 
4 73>400 18>400 16>100 107>900 
mFüm 714>970 52>450 24>030 445>440 

 

 

7>5>2- RbB½n§ksikmμksidæanRKYsar 
GaCIBEdlRbCaCnTUeTAenAtamCnbT cab;GarmμN_CageKenaH KWkarbgábegáInplksikmμehIy 

EdlmanplitkmμdMNaMRsUvCamUldæanRKwH nigbnÞab;mkeTotenAmanrbrksikm μepSg²eTotdUcCa³ kardaM 
bEnø karciBa©wmstV karensaT kardaMeQIhUbEpø nigkarkab;GusCaedIm ¬rUbPaB 7-4¦ . 

 

7>5>1>1- dMNaMRsUv 
karGnuvtþn_kargareFVIERsrbs;ksikr KWBwgEp¥keTAelITwkePøogTaMgRsug kúñgRsUvvsSa edayELk 

cMeBaHRsUvR)aMgk¾)anGnuvtþEdr luHRtaEtERsrbs;ksikrenaHenACitRbB½n§eRsacRsBdUcCa RbB½n§RbLay 
bwg nigERBkCaedIm . karcab;epþImdaMduHRsUvvsSa KWcab;BIEx]sPa-mifuna dl;ExFñÚedayGnuvtþPaKeRcIn 
elIBUCTMenIbRbkan;rdUv . rIÉRsUvR)aMgKWcab;epþImBIEx mkra dl;Ex mIna-emsa edayGnuvtþelIBUCmin 
Rbkan;rdUvBBYkGIuEG‘r ¬36/ 42/ 48/ 66/ 72¦/ GIuEG‘rRKU nigEsnBiedar .l. 

 

plitplksidæan

RsUv

stV

EpøeQI

bEnø

pSar

eRbIkñúgpÞH

GñkCitxag

Rtsk;/ Rtb;/ sENþkKYr/ nenag/
eXøak/ emÞshaév/ søwkéRK

dUg/ emon/ RtEbk/ xñúr/
lðúg/ BuRTa/ sVay/ eck sBaØasMKal;

            cMNUlx<s;

            cMNUlTab/Kμan

cMNUl ¬sMrab;eRbIkñúgpÞHb¤
Eck[GñkCitxag¦

RCUk
RsUv

man; /Ta

 
rUbPaB 7-4 TMnak;TMngénplitplksidæan 
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ksikrPaKeRcIneFVIERsCalkçN³yfapl dUecñH TinñplEdlTTYl)anmkTab ehIyeRkABIkargar 
eFVIERs KWksikrmYyPaKFMTMenr m:üageTotedayeyageTAtamsPaBkarN_bc©úb,nñ edaysarGRta 
kMeNInrbs;RbCaCn 2/8° nigmankarrIkcMerInesÞIrEtRKb;EpñkeTotdUcCa kMeNInRKYsar PUmidæan pøÚv 
KmnaKmn_ TIpSar.l. ktþaTaMgGs;enHehIy EdleFVI[épÞdIksikmμkan;EtfycuHCalMdab; . edIm,IFana 
[)ansuvtßiPaBes,óg nigkat;bnßynUvPaBRkIRk EdlCYyCRmuj[esdækic©rIkcMerInCabnþbnÞab; nigGac 
mantulüPaBesdækic©)an eTIbraCrdæaPi)al)aneFVIkarGMBavnavdl;sßab½nnana EdlBak;B½n§nwgvis½y 
ksikm μ [cUlrYmcMENkeFVIkarshkarmanCaGaT×dUcCa FAO, CWS, PRASAC, SIDCE AIT, and 

CIAP/CARDI )ancuHeFVIkarCamYyksikredayeFVIkarpSBVpSay nigbgðajBIbec©keTsepSg² eday 
GnuvtþCak;EsþgenAelIERsrbs;ksikr edIm,IbgðajBIRbsiT§PaBénbec©kviTüa EdlnaM[TTYl)anTinñpl 
x<s;smRsb. karGPivDÆn_bec©kviTüarbs; CIAP/CARDI mUldæanRKwHKWepþateTAelIRbB½n§ksikm μ Edl 
mandMNaMRsUvCamUldæan edayykcitþTukdak;eTAelIbBaðaCaeRcIndUcCa ³ kareRCIserIsBUCEdlsuT§l¥ BUC 
EdlmanGayukalxøI manlkçN³Fn;nwgGakasFatu ehIyTinñplEdlTTYl)anmkKWx<s;smRsb . sßiti 
ksikm μqñaM 2003-2004 )anbgðajfa tulüPaBes,ógelIsBIesckþIRtUvkarkñúgRsukcMnYn 686>494 
etan (MAFF, 2003). enHKWCasmiT§iplTTYl)antamry³karbBa©ÚlnUvbec©kviTüaTMenIb KWman 
GtßRbeyaCn_bMput cMeBaHRbCaksikrkñúgkarbegáInR)ak;cMNUlbEnßm k¾dUcCabMeBjkgVHxatrbs;Kat;Edr . 
b:uEnþcMeBaHtémøTIpSarnaeBlbc©úb,nñenAtambNþaextþ nigenAPñMeBjKWmanlkçN³xusKñaq¶ay . 
7>5>1>2- karciBa©wmRtI 

km μviFIvarIvb,kmμcMruHrbs;GgÁkar SCALE enAextþkNþal )an[dwgfa karEdlminciBa©wmRtI KWva 
RKb;RKan;sRmab;esckþIRtUvkareRbIR)as;kñúgRsukkalBIGtItkalmk. KμankarnaMRtIcUl nigplitplRtI 
eTAkñúgtMbn;enHeT kñúgkMLúgeBlBI 40 qñaMmun kñúgkMLúgBIeBlenaHmkEdr RtIkñúgRsukRtUv)anfycuH 
EdleFVI[xUcxatedaysarkMeNInrbs;RbCaCn karxUcxatbrisßan karcab;RtIminsmtambec©keTs nig 
kareRbIR)as;fñaMsmøab;stVl¥iteTAelIkardaMRsUv . 

RtIFmμCatienAEtGacrk)anenAtamvalERs nigkñúgbwgFm μCati b:uEnþkarEdlcab;)anenaH KW)antic 
EmnETn ebIeRbobeFobeTAnwgBIGtItkal . tamkar):an;sμan KWTabCag 60-70 PaKry bnÞab;BImun 
sRgÁamsIuvil (SCALE, 1999) . ninñakarénkarnaMRtIcUl nigplitplRtIBIxageRkA KWedIm,IbMeBjesckþI 
RtUvkarenAkñúgRbeTssRmab;GñkeRbIR)as; EdlbgðajBIkarekIneLIgenAkñúgqñaMbnþbnÞab; . 

edaysarbBaðaénkarfycuHRtIFmμCati KYr[)armÖenHehIy eTIbkariyal½yvarIvb,kmμén 
naykdæanClpl )anshkarCamYynwg AIT nig CIAP/CARDI edaycuHeFVIkarbgðajelIERsksikr BI 
rebobénkarciBa©wmkñúgERs. karciBa©wmRtIkñúgERs KWCaEpñkmYyénRbB½n§ksikm μEdlRtUv)aneFVIkarGnuvtþn_ 
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dUcCa karciBa©wmRtIkñúgRsH nigkarciBa©wmRtIkñúgERsCaedIm . karGnuvtþn_km μviFIciBa©wmRtIenH KWkñúgeKal 
bMNgedaHRsaybBaðaxVHxatmðÚbGahar begáInesdækic©RKYsar CaBiessKWcUlrYmcMENkrkSanUvRtIFm μCati. 

bc©úb,nñkarciBa©wmRtIyksac;kñúgRBHraCaNacRkkm<úCa KWmankarGPivDÆn_bnþicmþg² ehIyebItam 
r)aykarN_EpnkarvarIvb,kmμkalBIqñaM 1995 KWeKRtUvciBa©wmRtI[)anRtIsac;cMnYn 100 etan . sßiti 
ksikm μqñaM 2003 )anbBa¢ak;fa varIvb,kmμRtIsac;TwksabqñaM 2003 TTYl)anpl 73 etan nigTwkéRb 
cMnYn 155 etan . eyIgeXIjfa kñúgkargarenH ksikrmankarFUrRsaleRcInelIbBaðaedaHRsaymðÚbRbcaM 
éf¶rbs;Kat; RBmTaMgbnßykarcab;RtIFmμCatitambwgbYrnanaEfmeTotpg . minEtb:ueNÑaH karGnuvtþn_ 
karciBa©wmRtIkñúgERs KWvamanTMnak;TMngKñay:agRbesIrCamYydMNaMRsUv . karciBa©wmRtIkñúgERs EckecjCa 
dMNak;kalnImYy² dUcCaeBlevlaénkarsþúkkUnRtIkñúgERsbMrug eBlEdlRtUvRbElgRtIcUlERsem nig 
eBlRbmUlplRtICaedIm . 

RbePTRtIEdl)anykeTAciBa©wmkñúgERsman ³ RtIq<in RtITILaby:a RtIkabsamBaØ RtIkn§r nig 
RbePTepSg²eTot edayELk RtIGENþgTamTarnUvbec©keTsx<s;kñúgkarEfTaMpþl;cMNI EdlRtITaMgenaH 
TamTar[manGayukalsmRsbeTAnwgGayukalrbs;RsUvEdr (Gregory, 1997) . cMeBaHkarciBa©wmRtI 
KWCaRbPBcMNUlmYyy:agFM bnÞab;BIdMNaMRsUv CYyedaHRsaymðÚbRbcaMéf¶sRmab;esdækic©RKYsar ehIy 
eKsgwÇmfakargarnwgmankarGPivDÆn_naéf¶GnaKt . cMeBaHbBaðaTIpSar K μanecaTCabBaðadl;ksikreT 
naeBlbc©úb,nñ KWmanEtksikrxitxMBRgIknUvkarciBa©wmRtIEfmeTotenAqñaM 1996 kñúgextþsVayerog cMeBaH 
RtIERs nigRtIciBaw©myksac; KWmantémøERbRbÜlBI 4000-6000erol/KRk es μ InwgtémøRsUvTm¶n;BI 10 
KRk eTA 12 KRk eFVI[ksikrmanTisedAkñúgkarBRgIkkargarrbs;Kat;EfmeTot . 
7>5>1>3- dMNaMrYmpSM 

k- bEnø nigdMNaMykemIm 
kareFVIsYnbEnøkñúgRKYsar KWCakarbegáInnUvGahar Edlpþl;vItamIndl;ksikr . ksikrGacdaMbEnø 

cMruHsRmab;eFVICaGaharpgEdr . RbsinebIplitplTTYl)anelIsBIesckþIRtUvkar ksikrGacnaMeTAlk; 
enATIpSar sRmab;R)ak;kéRmcMNUlbEnßmkñúgRKYsar . tamÉksarplitkmμdMNaMbEnøenAkm<úCa (a review 

vegetable production in Cambodia) )aneGaydwgfa tamkar):an;sμan plitpl 50 PaKry RtUv)an 
naMcUlBIeRkARbeTs EdlkñúgenaH26 PaKry RtUv)aneRbIR)as;enAkñúgRkugPñMeBj (Ungsa and Vanhorn, 

1996) . edayqøgskmμPaBRtYtBinitüGnam½yrbs;kariyal½ykarBardMNaM)anbgðajfa kñúgqñaM1996 
RbeTskm<úCa)annaMcUlbEnøcMnYn 7>132 etan kñúgenaH BIRbeTsevotNamman 5>160 etan nigBI 
RbeTséfcMnYn 1>972 etan (Ungsa and Vanhorn, 1996) . tamsßitiqñaM 2004 rbs;RksYgksikmμ 
)anbgøajfa épÞdIsRmab;dMNaMbEnørdUvR)aMgqñaM 2004 mancMnYn 16>711 ht kñúgépÞdIEdlRtUv)an 
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eFVIkarRbmUlpl mancMnYn 16>413 h>t EdlTTYl)anTinñpl 3/791 etan¼ht ehIybrimaNpl 
srubcMMnYn 62>226 etan épÞdIdaMbEnørdUvvsSamancMnYn 19>379 ht TTYlTinñplmFüm 3/929 
etan¼ht ehIybrimaNplsrubcMMnYn 77>400 etan . eyIgeXIjfa plitplEdlTTYl)anmk 
KWBMu)anpÁt;pÁg;tRmUvkarkñúgRsuk)anRKb;RKan;eT dUecñHkarbegáInkardaMbEnø CakrNIl¥RbesIr edIm,Ikar 
pÁt;pÁg;kñúgRKYsar nigGacrkR)ak;cMNUl)anbEnßmeTot . 

ksikrenAtMbn;brisßanvalTMnabrMBwgTwkePøog PaKeRcIndaMbEnønigdMNaMykemImxøH sRmab;Et 
pÁt;pÁg;CIvPaBkñúgRKYsarb:ueNÑaH ehIymin)anRKb;RKan;eBjsRmab;mYyqñaMpg . dUecñH karrkkéRmBIbEnø 
nigdMNaMykemImTaMgenaH KWKμansRmab;ksikrmYycMnYnFM. ksikreRcIndaMman ³ pÞI RtkYn Rtb; nenag 
Rtsk; RtLac RmH el<A Rtav sENþkeRTIg eb:ge):aH és< xJI søwkéRK rMedg CI .l. rIÉdMNaMykemImman 
dUcCa dMLÚgCVa dMLÚgmI Rtav . bEnø nigdMNaMykemImTaMgenH KWKat;)andaMenAelIépÞdItUckñúgPUmi sRmab; 
EtkarhUbcukkñúgRKYsarbu:eNÑaH b:uEnþk¾manksikrmYycMnYn)anTTYlplcMeNjBIkardaMbEnøxøHEdr . kardaM 
bEnø nigdMNaMykemImrbs;ksikrPaKeRcIn KWBMusUv)anykcitþTukdak;elIkarEfTaM dUcCakardak;CI bMb:n 
bEnßm karkm©at;stVl¥itnigCMgW KWBYkeKdaMCalkçN³yfapl . 

x- dMNaMeQIhUbEpø 
eQIhUbEpøEdlksikrniymdaMkñúgksidæanman sVay dUg sVaycnÞI eTob lðúg eck RtEbk 

RkUcqμar.l. bc©úb,nñplitplEdlTTYl)anBIrukçCatiTaMgenH BMusUvmanGtßn½ydl;esdækic©RKYsarb:unμan 
eT eRBaHvapþl;plRbeyaCn_enAkñúgeBlyUrqñaM EdlksikrminGaccMNayeBlyUrqñaMkñúgkarrg;caMnUvePaK 
plTaMgenH . ]TahrN_ dMNaMsVay ebIdaMedaybNþúHRKab;Gacpþl;pl EpøpáaenAkñúgqñaMTI 5 dMNaMRtEbk 
Gacpþl;plkñúgqñaMTI 2 ehIycMnYnedImdMNaMsRmab;RKYsarnImYy²k¾tic sRmab;Etpþl;dl;karbriePaKkñúg 
RKYsarEtb:ueNÑaH eRkABIenaHKWsuT§EtCaedImeQIEdlenAtUc²eTIbnwgdaM . dMNaMhUbEpøTaMgGs;enH RtUv)an 
ksikrdaMenAkñúgbrievNlMenAdæanrbs;Kat; ehIyplitplPaKeRcIn EdlKat;GacmanlT§PaBlk;)an 
enaHmansVay nigxñúrCacm,g . 
7>5>1>4- karciBa©wmstV 

k- eKa-RkbI  
bBaðacMbgbMputkñúgkarciBa©wmeKa RkbIrbs;RbCaksikr KWkñúgeKalbMNgeRbICa kmøaMgGUsTaj 

eRkABIenH vaCaRbPBénR)ak;cMNUl nigpþl;CalamkEdlksikrRtUvkarsRmab;eFVICaCI Fm μCati Gusdut 
nigsMNg;1 . CaTUeTARKYsarksikrNaEdlmankarciBa©wmeKa RkbIeRcInRKYsarenaH manCIvPaBRKan;ebI 
eRBaHvaCaCMnYyd¾sMxan; EpñkkmøaMgGUsTajkñúgrbrksikmμ EfmTaMgCakmøaMgCYl sRmab;ksikrEdlKμan 
                                                      
sMKal; 1 ksikrenAextþsVayerog yklamk eKa-RkbI layCamYydIdMbUksMrab;eFVICaCBa¢aMgpÞH   
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eKaRkbIeTotpg . RbsinebIRKYsarksikrNaEdlKμaneKa RkbI eTenaH nwgmanbBaðalM)akkñúgkarRbkb 
rbrksikmμ eRBaHKat;RtUvCYlkmøaMgGUsTajBIeKTaMgRsugdUcCa karerobcMdI kardwkCBa¢ÚnCaedIm EdlRtUv 
cMNayfvikaeTAelIkarCYlenaH ehIyenAeBlEdlTinñplTTYl)anmk Bi)aknwgTUTat;rkR)ak;cMeNj 
¬taragTI 7-6¦ . bBaðaTaMgGs;enHCaehtueFVI[ksikrEdlxVHxatkmøaMgGUsTaj  )anxitxMsnSMR)ak; 
edIm,ITij eKa RkbI EdlCaCMnYymYyEpñkFMkñúgkareFVIERsrbs;Kat; RBmTaMgGacrkcMNUlbEnßmBIkarCYl 
kmøaMgGUsTajenH . 

cMeBaHkarciBa©wmeKa-RkbIrbs;ksikr CaTmøab;rbs;Kat;eRcInEtRbElgvaedIrrkcMNI sIuenAtam 
valERsbnÞab;BIkarRcUtkat;rYcrhUtdl;rdUvR)aMg . rIÉenArdUvvsSaBiessenAeBldMNaM RsUvdaMduHenAkñúg 
ERs ksikr)anpþl;CacMebIg b¤esμAsRmab;CacMNIbEnßm . 

 

x- RCUk 
ksikrPaKeRcInniymcUlcitþciBa©wmRCUk edIm,IbegáInR)ak;cMNUlsRmab;RKYsar edayyl;eXIjfa 

CaR)ak;cMNUlTI2 bnÞab;BIdMNaMRsUv . b:uEnþkarciBa©wmRCUkrbs;ksikr KWmanlkçN³CaRKYsarEdlGnuvtþ 
karciBa©wmtamTmøab;kñúgsßanPaBesdækic©epSg²Kña rbs;RKYsarnImYy² . kñúgkarciBa©wmRCUk KWRtUvcMNay 
fvikaeRcInbgÁÜr BiessKWkarcMNayeTAelIcMNIRbcaMéf¶ EtebIksikrGacrk)annUvcMNIbEnßm eRkAdUcCa 
RtkYn edImeckCaedImenaH karrkplcMeNjBIkarciBa©wmvak¾)aneRcInEdr. RbsinebIksikrbegáInnUvkar 
ciBa©wmRCUk[)aneRcInenaH Kat;GacsRmYlCIvPaBRKYsar)any:aggayRsYl. kñúgkarciBa©wmRCUk eRkABI 
pþl;nUvR)ak;cMNUl vak¾pþl;pgEdrnUvlamkEdlCaCIsRmab;dMNaM nigsRmab;karciBa©wmRtIeTotpg . 

tarag 7-6  témøplitplEdl)anmkBIRbB½n§ksidæanRKYsarenA RsukQUk extþkMBt qñaM 2001 
eQ μaH RbPBFnFan témøplitpl ¬KitCaBan;erol¦
ksikr TMhMksidæan 

¬h>t¦ 
cMnYnsmaCik

¬nak;¦ 
kmøaMgGUs

Taj ¬k,al¦ 
dMNaMrYmpSM RsUv stV srub

ksikrTI1 1>5 5 4 372 2002 2600 4/974 
ksikrTI2 0>80 5 5 27 303 180 510 
ksikrTI3 0>70 4 5 397 457 478 1/332 
ksikrTI4 3 6 7 355 1696 80 2/131 
ksikrTI5 2 5 2 967 613 200 1/780 
mFüm 1/6 5 5 423>6 1>014 707/6 2>145/

4
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K- bkSI 
karciBa©wmman;rbs;ksikr KWCaEpñkmYyEdlCakarbMeBjbEnßmnUvCIvCatimðÚbGahar nigCaRbPB 

R)ak;cMNUlsRmab;RKYsarpgEdr . cMeBaHkarciBa©wmman;rbs;RbCaksikreyIg k¾BMumanlkçN³CaFMdMueT 
b:uEnþedaysarman;mankarsaykUneRcIn ehtuenHehIyeTIbksikrGacTTYlplitplsl;BIhUb sRmab; 
lk; rkR)ak;cMNUlbEnßm. ehIycMeBaHkarciBa©wmman;rbs;ksikr KWminmancMNayGVIEdlmanlkçN³ 
KYr[kt;sMKal;eT dUcCakarcMNayeTAelIcMNI elIv:ak;saMg elIkarEfTaM .l. eBalKWPaK eRcInciBa©wmkñúg 
lkçN³yfapl. plitkm μénkarciBa©wmman;rbs;RbCaksikr KWpþl;kéRmsRmab;esdækic©x<s; eRBaHKat; 
cMNayticEtvamankRmit begáInR)ak;cMNUlx<s; . karciBa©wmstVbkSI KWvamantYnaTIsMxan; eRBaHvaminRtwm 
Etpþl;sac; s‘ut nigR)ak;cMNUlEtbu:eNÑaHeT KWvapþl;EfmeTotnUvlamk . 
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CMBUkTI 8 
dI nigkarRKb;RKgsarFatuciBa©wmsRmab;dMNaMRsUv 

 
esg va:g/ Pav suvuT§I/ huin sarit/ nUr cnÞ½da nigTUc vasna 

 
8>1- dIéndMNaMRsUvenAkm<úCa (Rice Soils of Cambodia) 

karbegáInplitkmμ nigRbsiT§PaBénksikm μenARbeTskm<úCa TamTarkaryl;dwgc,as;las;GMBI 
FnFandIenAkññúgRbeTs . kRmitCI karerobcMdI BUC karqøas;dMNaM RbB½n§RKb;RKg EfrkSa nigyuT§saRsþ 
karBarstVcéRgGacRtUvTTYlrg\T§iBl edaysarRbePTdIEdlekIteLIgenAtMbn;Cak;lak;NamYy. dIenA 
RbeTskm<úCamanlkçN³epSg²KñaenATUTaMgextþ nigRkug. tMbn;dIxSac; nigdIxSt;CICatimYyPaKFM k¾dUcCa 
bNþadIEdlGMeNayplx<s; nigmanskþanuBlPaB cMeBaHkarRTRTg;RbB½n§daMduHkñúgkRmitmYyd¾FMTUlay 
RtUvTamTar[mankarRKb;RKgedayykcitþTukdak;. GñkviTüasa®sþ GñkpSBVpSay nigksikrTaMgLay 
TamTarnUvlT§PaByl;dwg nigR)aRs½yTak;TgKña nUvPaBxusKñaéndITaMgenH . 

kareFVIcMNat;fñak;dI BwgEp¥kya:geRcIneTAelIFnFanéndIRsTab;elI (Topsoil properties) Edl 
man\T§iBleTAelIplitkm μdMNaM nigEdlRtUvbegáItelITMnak;TMngénesrIdI. EpnTIdImYyminRtUv)aneKpþl; 
[ b¤eRKagTukkñúgcitþCamuneLIy . kñúgeBldMbUgcMNat;fñak;dItamenH maneKalbMNgGnuBaØatdl;Gñk 
K μanÉkeTseFVIcMNat;fñak;dI EdlKat;kMBugQrenAelIdI edaymincaM)ac;manCMnYyBImnÞIBiesaFn_eLIy. 
CacMbgRbB½n§enH minRtUverobcMCMnYs cMNat;fñak;tamEbb Taxonomy (Soil Suvey Staff, 1994) Edl 
manlkçN³CapøÚvkareRcInenaH. 
8>1>1- PUKÖBVsNæanviTüa nigPUKÁBVviTüa (Geomorphology and Geology) 

eKGacEcktMbn;daMRsUvenARbeTskm<úCaCabItMbn;ya:ggayyl;tamlkçN³rUbsaRsþrbs;dI ³ k-
dIEdlvivDÆn_enAelIvalTMnabénl,ab;cas; (Old alluvial) nig/b¤l,ab; Colluvial; x- dIEdlvivDÆn__ 
TaMgRsugBIsilaem (Parent materials) enAxageRkam; nig K-dIEdlvivDÆn_enAelIvalTMnablicTwk Tenø 
b¤bwgEdlTTYlkMNrdIl,ab; (Alluvial) ¬rUbPaBTI 8-2 dl; 8-4, Saeki et al., 1959; Crocker, 1962; 

Kawguchi and Kyuma, 1974¦. 
8>1>1>1- dIEdlmanRbPBBIl,ab;cas; (Old alluvial) nig /b¤l,ab; Colluvium 

dITMnabl,ab;cas; (Old alluvial)³ RbePTdIenHCadIEdlkekItenARKb;bNþaextþplitRsUvenAkñúg 
RbeTskm<úCa. tMbn;enHkalBIedImvaCasÞwg bwg b¤valTMnablicTwk (Marine floodplains) Edlva\LÚv 
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enHvasßitenAx<s;CagnIvU:énTwkCMnn;Fm μta ¬rUbPaB 8-1 nigrUb PaB 8-2¦. bNþadITaMgenHmanRbPBBI 
kMNkkkrénl,ab; Alluvial Edl 
)anhUrtamTwkTenø b¤bwgehIyEdl 
)anCn;lictMbn;TaMgenH mþgmáal. 
bc©úb,nñdITaMg enHRtUvlicedaysar 
TwkePøógbu:eNÑaH. CICatidIminRtUv 
)anbMeBjbEnßm edaydIl,ab; 
(Alluvial) Caerogral;qñaMdUceBl 
muneToteT ehIydIk¾)anTTYlrgnUv 
karqøas;erdukm μ nigGuksIutkmμ Ca 
mYynigkareRcaHcuHeRkam énCICati 
nigdI\dæenARsTab;eRkam bNþal[ 
mankar)at;bg;CICati Edlman 
esssl;BIépÞdIelI . CYnkalenA 
kñúgqñaMEdlmanTwkCMnn; EbøkBIFm μta 
PaKxøHéntMbn;TaMgenH RtUvCn;lic 
edayTwkBITenøenAEk,r² b:uEnþenA 
kñúgry³eBlxøIEtb:ueNÑaH edaysar 
TwkhUrRskecjGs;vij. dITaMgenH 
k¾GacsßitenACay²bwg b¤valTMnablicTwkTenøpgEdr. kñúgmYyqñaM²vaGacRtUvCn;lickñúgry³eBlkMNt; 
mYyGaRs½yeTAelIlkçxNÐénGakasFatu. TwkEdlhUrcUleTAkñúgdIenaHmanbrimaNl,aym:dæ Etbnþic 
bnÞÜcb:ueNÑaH ehIyry³eBllic minhYsBIbIExeLIy. )atuPUtkMNrCatiEdk enARsTab;eRkam 
(Brinkmann, 1970) EdlCa lT§plkñúgkarrlayéndI\dæ nig kørItkmμdI\dæ KWCalkçN³Biess sMKal; 
dITaMgenHpgEdr . 

dIEdlenARsTab; elIdI l,ab; ERbRbYlxøaMgGaRs½yelI Gayukal nigsMNwk (Erosion). 
dIcas;² x<s;bgÁÜr EdlCaFmμta begáIt)anCax<g;rabFM²Edlpþl;[dInUvsNæan (Topography) x<s; 
TabenaH GacRtUv)aneKkMNt; edIm,IeFVIkarsikSa . dIfμ I²EdleTIb EtbBa©b;nUvkarlicTwk KWmanépÞ rabesμ I 
ehIyvaGacbgðajlkçN³RBMEdnéndI Edlpøas;bþÚrBIvalTMnablicTwk eTAdITMnabcas;. sNæandIrebob 
enHekItmaneLIg enAtambNþaextþdaMMdMNaMRsUv CaeRcInenAkñúgRbeTskm<úCa ¬rUbPaB 8-1¦. 

 
rUbPaB 8-1  sNæandIsMxan;² sRmab;kareFVIplitkmμRsUvenAtMbn; TMnab 

énRbeTskm<úCa 
 

 
rUbPaB 8-2 tMbn;valTMnablicTwk EdlbnþBIvalTMnabl,ab; cas;
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dIl,ab; Alluvial-colluvial ³ RtUv)anbegáItedaysarkarswkricrilenACMuvijtMbn;PñM nigkUnPñM nig 
bnøas;;TIénsarFatusMNwkeq<aHeTAkan;dITab² EdlbegáIt)anCaragpøit ¬rUbPaB 8-3¦. enAkEnøgEdl 
manCaypøitRtYtBIelIKña valTMnab 
mancMeNatexSay Edllatsn§wg 
BIcegáHPñM RtUv)anbegáIteLIg 
¬rUbPaB 8-2¦. tMbn;licTwk 
(Wetland) EdleKdaM enAvalTMnab 
Alluvial-colluvial RtUv)anCYb 
RbTHeRcInenA tamcMnucEdlman 
sNæandITab² EdlenATIenaHCa 
TUeTAdImanlkçN³ CadIl,ab;m:dæ. 
dMeNIr Colluviation kñúgkarbegáIt 
dITMnabenAkñúgRbeTskm<úCa eTaHCa 
dMeNIr Colluviation mansarsM 
xan;k¾eday k¾dMeNIrenH bgá[man 
clnkaréndIBIelIdIx<s; eTATITab 
edaysarGMeBI énEdnTMnajEpndI 
mansPaBexSayeTA². dITMnab 
Alluvial-colluvial CaTUeTAkekIt 
elIRsTab;dIl,ab;cas; (Old 

alluvial) . 
enAkñúgRbeTskm<úCa karkekItTMnabl,ab; alluvial-colluvial mansarsMxan;Nas; enAtMbn;daM 

dMNaMRsUv CaBiessenAkñúgbNþaextþ)at;dMbg bnÞaymanC½y esomrab nigenAEpñkxøHkñúgextþeBaFisat; 
kMBg;FM kMBg;cam nigsVayerog. enAkñúgtMbn;mYycMnYnEdlBIedImCaPñM b¤kUnPñM RtUv)answkricrilGs; 
eTAehIy ehIybegáIt)anCax<g;rab EdlmansNæanx<s;Tab². 
8>1>1>2- dIEdl)anvivDÆTaMgRsugBIsilaemenAxageRkam (Soils developed in situ from 

underlying parent materials) 
dIenH)anvivDÆedayqøgkat;dMeNIrswkricril nigBukpuyénsilaem EdlsßitenAxageRkam. eTaHbI 

CadIenH RtUvekIteLIgenAelIEpñkelIénsilaemk¾eday enAkñúgkrNIxøHdITaMgenH kekItenAtamCMralPñM 

 
rUbPaB 8-3  tMbn;valTMnablicTwk Lacustrine EdlbnþBIval TMnab 

l,ab;cas; nigl,ab; Colluvial-alluvial 

 
rUbPaB 8-4  RbBn½§tMbn;RcaMgTenø 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

- 201 - 

EdlmancMeNatTab². dMeNIrén Colluviation nig Alluviation k¾)ancUlrYmkñúgkarbegáItdIenH enAkñúg 
kRmitmYypgEdr ¬rUbPaB 8-1¦ . 

enAkñúgRbeTskm<úCa dIRbePTenHRtUvTTYl)anmkBIsilaemBIrRbePT . TImYy)anmkBIfμsMelog 
(Sandstones) nigfμ Shales énsk½ Palaeozoic EdlenAsk½enaHPñMCaeRcInenACMuvijRbeTskm<úCa RtUv)an 
begáIteLIg. fμ Sandstones xøÜnÉgk¾RtUvekItecjmkBIsarFatusMNwkmun²eTotEdr. TIBIr KWdIEdlvivDÆ 
mkBIkMEGr ma:k;ma: . sarFatuma:k;ma:)anRtUvEk¥rmkBIPñMePøIg b¤ecjmktamsñameRbHrbs;f μ Sandstones 
kñúgkMLúgeBlfμ I² énskm μPaBPUKÁBVsaRsþenAkñúgRbeTskm<úCa . TaMgf μGasIut ¬]>fμRkanIt¦ nigfμ)as 
¬]> fμDIGUrIt¦RtUv)anEk¥recjmk bNþal[mandImYyRkummankRmit pH Ebøk²Kña . dIEdlekItmkBI 
sarFatuTaMgenH KWCadIfμ I nigmanCICati CaBiessdIEdlekItelIf μ)asal; (Basaltic rocks) . manEtdI 
EdlvivDÆecjBIsarFatukMEGrPñMePøIgf μ IeT EdlbegáItCatMbn;daMdMNaMRsUvmYyEpñkd¾sMxan; . dITaMgenH 
RtUv)aneKCYbRbTH CaBiessenAkñúgextþkMBg;cam kMBg;FM rtn³KIrI sÞwgERtg nigextþ)at;dMbg. 
8>1>1>3- dIvalTMnablicTwkskmμ (Soils of the active floodplains) 

enARbeTskm<úCa valTMnablicTwkskmμbIRbePTsMxan;²RtUv)anEckdac;BIKña . valTMnablic 
Twkbt;Ebn (Meander floodplain) ³ ekIteLIgtambeNþayEpñkénpøÚvTwkTenø ehIyvamanédTenø (River 

channels) tMbn; eRkayRcaMgTenø (Natural levees) xñgcMeNat (Backslope) nigGagTwk (Basin) . 
TMnabTaMgenHRtUvlicTwkenArdUvvsSa eBlEdlTwkCMnn;Cn;tamdgTenø b¤ERBk kMNkkkrRbRBwtþ 

eTAtamkRmitepSg²GaRs½yeTAtamcrnþhUrrbs;Twk. kkrRKab;FM²bMput ¬xSac;RKab;FM² nigRKYsl¥it²¦ 
RtUvkkenAkñúgpøÚvTwk rIÉxSac;m:dæ (Fine sand) nigl,ab;m:dæ (Silt) RtUvkkCab;enAelItMbn;eRkayRcaMgTenø 
cMENkÉdI\dæRtUvkk Cab;enAkñúgGagTMnab (Basin) . 

enARbeTskm<úCa tMbn;RcaMgTenø (Levees) nigxñgCMraleRkayRcaMgTenø (Backslope) RtUveK 
eRbIR)as;ya:gsMxan;sRmab;karsagsg;sMNg; daMbEnø nigdMNaMesdækic© (Cash crops) b¤sRmab;plitkmμ 
dMNaMRsUv. CRmaleRkayRcaMgTenø (Backslope) KWCatMbn;kNþalcenøaHtMbn;RcaMgTenø nigvalTMnab 
licTwk. dIenAkñúgGagTwk bgðaj[eXIjlkçN³CaMTwk (Hydromorphic properties) ya:gc,as;las; 
ehIydITaMgenaHRtUveKeRbIR)as;CasMxan; sRmab;plitkmμdMNaMRsUv enAeBlrdUvTwksRmk. sarFatumemak 
GacRbmUlpþMúenA)atGagTMnab RbsinebIGagTwkminrIg . pøÚvTwkEdlhUrbt;Ebn EtgEtbþÚrRTg;RTayxag²  
 rbs;va edaysarkarhUreRcaH b¤karduHdIedaycrnþTwk BIeRBaHfavapøas;TI ¬rUbPaB 8-2¦.  

tMbn;RcaMgTenø b¤ERBk)ak; bNþal[pøÚvTwkRtUvkat;pþac; ehIybnÞab;mkRtUvbMeBjedaykMNk 
kkr begáItCadIduH. karenHbegáIt[mantMbn;RcaMgcas; nigfμ ImYy ehIypøÚvTwkbt;EbnRtUv)at;bg; . RbB½n§ 
TenøemKgÁ nigTenø)asak; )anbegáIt[manKMrUdUecñHCaeRcIn. pøÚvTwkxøIEdlmancMeNatxøaMg minGacbegáIt 
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GagTwkBitR)akd)aneT b¤GacbegáIt)anEtGagTwktUc² ehIyrak;²Etb:ueNaÑH. sNæandIenHRtUv)aneK 
RbTHeXIjmanCaeRcIn enAtambeNþayTenøemKgÁ nigtamEpñkCaeRcInéndgTenø)asak; RBmTaMgtam 
beNþaypøÚvTwkCaeRcIneTotenAkñúgRbeTs . sNæandIlatsn§wgCYbCamYynwgvalTMnablicTwkFM² enA 
Bak;kNþalénPaKxagt,ÚgextþkNþal taEkv nigéRBEvg ehIyCYbnwgvalTMnablicTwk Lacustrine 

énbwgTenøsab . 
valTMnablicTwkFM² (Expansive floodplains) ³ CasNæandIsMxan;mYyenARbeTskm<úCa Edl 

TamTarRtUvEjk[dac;edayELkBIvalTMnablicTwkbt;Ebn (Meander floodplains). valTMnab 
licTwkFM²enHekIteLIg enAtambeNþaypøÚvTwkEpñkxageRkam nigenACaTRmg;valTMnablicTwkéRb 
(Marine floodplains) eBjeljmYy. tMbn;TaMgenHkt;sMKal;edaysarvtþmanéndgTenø tMbn;RcaMg 
TenøEdldI manlkçN³BIdIl,ab;eTAdI\dæ bnþP¢ab;edaydITMnabd¾FMrabes μ ImYyEdlmansNæanepSg²Kña 
¬rUbPaB 8-2/ rUbPaB 8-4¦. TMnabenHGaclatsn§wgCaeRcInKILÚEm:Rt BIédTenøeTAtMbn;xøH sißtkñúgextþ 
taEkv. kñúgmYyqñaM²TMnab nigRcaMgTenøPaKeRcIn)anRtUvCn;lic kñúgCeRmA 2Em:Rt Gs;ry³eBld¾Evg . 
épÞdITaMgenHeKeXIjmancMnYneRcIn KWRbEhlBak;kNþalPaKxagt,ÚgénextþtaEkv nigéRBEvg nigenA 
CMuvijtMbn;RbB½n§TenøemKgÁ nig)asak; .  

valTMnablicTwkéRb (Marine floodplains) ³ k¾)anekIteLIgpgEdr enAkñúgtMbn;eqñrsmuRTén 
RbeTskm<úCa. dMNaMRsUvEdleKdaMenAtMbn;enH RtUvrg\T§iBledaysarcrnþTwkeCarCab;Canic© nigkar 
T®nÞancUlénTwksmuRT. eTaHCaya:gNak¾edaytMbn;TaMgenH RKan;EtCatMbn;dMadMNaMRsUv bnÞab;bnSMEt 
b:ueNaÑH enAkñúgRbeTskm<úCa . 

valTMnablicTwkLaKURsÞIn (Lacustrine floodplains) ³ kñúgRbeTskm<úCavalTMnab Lacustrine 

manlkçN³rYmCaeRcIn dUcKñanwgvalTMnabFM (Expansive floodplains). valTMnabEdlenABT½§CMuvijbwg 
Tenøsab KWCaKRmUmYyénvalTMnab Lacustrine Edl)anvivDÆnya:gl¥ ¬rUbPaBTI3¦ CaTUeTAvaman 
épÞrabes μ I ehIymanlkçN³m:dæl¥. 

eTaHCaya:gNak¾eday kMNkMeNItlkçN³dIenHGaRs½yeTAelIsilaviTüa (Lithology) énrbbTwk 
CMuvij nigrbbTwkEdlhUrecj b¤cUlbwg . sßanPaBFarasaRsþénbwgTenøsab KWmanlkçN³BiessEtmYy 
Kt; edaysarTwkTenøemKgÁhUrcak;cUleTAkñúgbwgTenøsab Caerogral;qñaMeFVI[kkr (Sediments) RtUvkk 
Cab;kñúgbwgenaH. eRkABIenHenAmanpøÚvTwktUc² nigmeFüa)ayCaeRcIneTot EdlhUrcak;cUleTAkñúgbwg . 
dIsNþrtUc² RtUvTTYl\T§iBlBIkareLIgcuHBInIvU:TwkkñúgbwgCaerogral;qñaM . KMrUdId¾saMjaúMmYy)anekIteLIg 
edaysarFatuxSac; EdlhUrnaMmktamTwkkk Cab;enAEk,rmat;pøÚvTwkd¾FMenH . enAkMLúgeBlenaHedayman 
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karbþÚrTisedArbs;TwkTenø kkrEdlmanlkçN³CaxSac; b¤l,aym:dæ k¾vivDÆCaRsTab;dIepSg²Kña ¬rUbPaB 
8-3 nigrUbPaB 8-4¦. 
8>1>2- RkumdIsMxan;²enAkm<úCa (Main soil groups of Cambodia) 

RbBn½§cMNat;fñak;dIEdlRtUveRbImanbIfñak;KW cMNat;fñak;RkumdI cMNat;fñak;GnuRkumdI nigcMNat;fñak; 
tamkRmitCICatiéndI ¬taragTI8>1 nigrUbPaB 8-5¦. RkumdIRtUv)ankMnt;edayEp¥kelIlkçN³vinicä½yén 
edImkMeNItdI nigelIlkçN³rUbsaRsþrbs;dICacMbg. cMNat;fñak;tamGnuRkumdI )ankMNt;edayEp¥kelI 
lkçN³ekSRtviTüa niglkçN³rbs;dI Edlman\T§iBlelIplitkm μdMNaM CaktþasMKal;GnuRkum. cMNat; 
fñak;tamkRmitCICati KWCakarvaytémøKuNPaBkRmitCICatirbs;dI ehIyvapþl;eKalkarN_ENnaMsRmab; 
karRKb;RKg. cMnucxøaMgrbs;RbB½n§cMNat;fñak;enH KWPaBgayRsYlrbs;vakñúgkareRbIR)as; EdlGac[dI 
RtUveFVIcMNat;fñak;enAtambNþatMbn;mYycMnYn)anedayqab;rh½s niggayRsYl. eTaHbICaya:gNak¾ 
edaykarBwgBak;elIkarvinicä½y GacbNþal[mankarlM)akxøHenAkñúgkareFVIcMNat; fñak;dIenAtamtMbn; 
eTaHCacMNat;fñak;NamYy Ca BiessebIsinCacMNat;fñak;dI eFVIeLIgenARBMRbTl;rvagRkumdIBIrepSgKña . 
dUecñHkareFVIcMNat;fñak;dIenAkñúg tMbn;NamYy KYrEtRtUvBwgEp¥kelIkarGegáteRcIndgenAtamTIkEnøgepSgKña 
enAkñúgtMbn;sikSaenaH.   
 

taragTI 8>1- TsSn³TUeTAGMBIRkum (Group) karBiB’NnaGMBIGnuRkum (Phase) nigkar)a:n;sμanénépÞdI 
daMRsUvsrubkñúgRbeTskm<úCa EdlRKbdNþb;edayRkumdInImYy²k (White et al., 1997a) 

TsSn³GMBIRkum nigkarBiBN’naGMBIGnuRkum PaKryépÞdIdaMRsUv
RkumdIéRBEx μr      10-12 %

dIekItmaneLIgenAelIl,ab;cas; b¤dITMnab Alluvial/colluvial Edlman lkçN³CaRsTab;xSac; 
CeRmAeRCACag 50 sm. 
 GnuRkumxSac;m:d§ ³ dIxSac;eRcInEtCaRbePTxSac;m:d§; ¬RKab;xSac;manGgát;p©ittUcCag 0>5 mm¦  
 GnuRkumxSac;eRKIm ³ dIxSac;eRcInEtCaRbePTxSac;eRKIm ¬RKab;xSac;manGgát;p©itFMCag 0>5 mm¦ 

 

RkumdIRbTHLag 25-30 %
dIEdlekIteLIgenAelIRsTab;dIl,ab;cas; b¤valTMnab Alluvial/ colluvial EdlmanRsTab;xag 

elICaxSac;kRmas;ticCag 40 sm enABIelIdIRsTab;eRkam EdlmanlkçN³CadIl,ay\dæ . 
 GnuRkumrak; ³ CeRmAdIRsTab;elIKW 20 sm  b¤rak;Cag ehIylkçN³éndI RsTab;eRkamKWdI\dæ 

b¤manRsTab;rwgmYyekIteLIg kñúgCeRmA 20 sm BIépÞdIxagelI.  
 GnuRkumdIl,ayRsTab;eRkam ³ dIRsTab;eRkammanl,ay nigBMuman vtþmanénRsTab;rwgmYyenA 

CeRmA 20 sm BIépÞxagelIeLIy. 
 GnuRkumdI\dæRsTab;eRkam³dIRsTab;elImanCeRmA 20 sm b¤eRCACag nigBMumanRsTab;rwgkñúg 

CeRmA 20 sm eLIy ehIydIRsTab;eRkammanlkçN³Ca dI\dæ . 
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TsSn³GMBIRkum nigkarBiBN’naGMBIGnuRkum PaKryépÞdIdaMRsUv
RkumdILa)aesok 1 % 

CadIEdlekIteLIgenAelIcegáHPñM b¤PñMmanBN’BIRkhmeTAetñatRkhmehIy dIépÞxagelICadI\dæ 
Edlmanrcnasm<½n§CaRKab;l¥it² ehIyCadI\dæRsTab;eRkam. 
 GnuRkumePRtUehVóric (Petroferric) ³ RsTab;f μEdkrwg pþMúKñamankRmas; CaeRcIn sg;TIEm:Rt kñúgdI 

RsTab;elIkRmas; 50 sm . 
 GnuRkumminEmnepRtUehVóric (Non-petroferric) ³ RsTab;fμEdkrwg BMumanvtþmanenAkñúgdI 

RsTab;elIkRmas; 50 sm eT . 

 

RkumdIGUrUg 1-2 %

CadIEdlekItelIvall,ab;cas; EdlRsTab;elImanRbePTCal,ay eTAdI \dæ kRmas;ticCag 40 
sm sßitenABIelIdIRsTab;eRkamCadIxSac; EdlRkas;Cag 10 sm. 
 GnuRkumGUrUg ³ GnuRkumepSg²minTan;RtUv)ankMNt;enAeLIy. 

 

RkumdIRkKr 15 % 
CadIEdlmanlkçN³Cal,ay b¤dI\dæBN’RbepHeTAetñat b:uEnþminEmnBN’ RbepHRkemA: b¤exμAeT 

dIRsTab;elImanRbePTCadI\dæ b¤l,ayenAelIdIRsTab; eRkam EdlmanlkçN³CadI\dæ EdlekIteLIg 
enAelIvalTMnablicTwkskmμ . 
 GnuRkumEbkRkEhg ³ sñameRbHRkEhgBImFümeTAFM ekIteLIgenAépÞdI xagelI enAeBlvas¶Üt . 
 GnuRkummineRbHRkEhg ³ sñameRbHRkEhgminRtUv)anekIteLIgmanenA épÞdIRsTab;elIenA 

eBlvas¶Üt b¤ekItmanEtsñameRbHRkEhgEdlmineRCACag 5 sm eTAkñúgdIEtb:ueNÑaH . 

 

RkumdI)akan 10-15 %

CadIEdlekIteLIgenAelIvalTMnab Alluvial/colluvial b¤enAelIdIl,ay Alluvial cas;Edk 
mandIRsTab;elICadI\dæ b¤l,ay EtmineRbHRkEhg b¤man sñameRbHenAépÞxagelIrak;²Etb:ueNÑaH 
EdlekItmaneLIgenAelIdIRsTab;eRkam EdlmanlkçN³CadIdæ b¤ l,ayB’NcMruH  (Mottles) . 
 GnuRkum)akan ³ GnuRkumedayELk²minTan;RtUv)ankMnt;eT. 

 

RkumdIk,aleBaFi   13 %

CadIEdlmanRsTab;elICadI\dæ BN’RbepHcas;eTABN’exñA EdlekItmansñam eRbHRkEhgFM² 
ehIyeRCAsßitenABIelIRsTab;dIeRkamCadI\dæ EdlekIteLIgenA elIvalTMnablicTwkskmμ . vtþman 
xSac;enARsTab;eRkam GacekItmaneLIg . 
 GnuRkumsüÚnic ³ pH rbs;dITabCag 4>0 
 GnuRkumsüÚnic ³ pH rbs;dIx<s;Cag 4>0 

 

RkumdIekonsVay  2 % 
CadIEdlmanCadI\dæ b¤l,aymanBN’etañt ¬TaMgRsTab;elI nigRsTab; eRkam¦ CamYynig 

RbUhVIldIEdlvivDÆn_exSay CadIEdl)anekIteLIgenAelItMbn; RcaMgTenø (Levees) nigenAelITMnab 
CMraleRkayRcaMgTenø (Backslope) . 
 GnuRkumekonsVay ³ GnuRkumedayELk²minTan;RtUv)ankMNt;eT. 
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TsSn³GMBIRkum nigkarBiBN’naGMBIGnuRkum PaKryépÞdIdaMRsUv
RkumdITYlsMerag  7-10 %

CadIEdlekIteLIgenAelIdIl,ab; Alluvial cas; b¤enAelIvalTMnab Alluvial/colluvial 
EdlmandIRsTab;elICa\dæ b¤dIl,ay EdlekItsñameRbH RkEhgFM²cak;cUleTAkñúgdIeRCACag 5 sm 
sßitenAelIRsTab;eRkamEdlCadI\dæ b¤l,ay. BN’énRsTab;elIKWBN’RbepH b¤etñat b:uEnþminEmn 
RbepHdit b¤BN’ex μA eLIy. 
 GnuRkumBN’etñat ³ BN’éndIEpñkxagelIenAeBlesImKW BN’etñat b¤BN’ etñatPøW . 
 GnuRkumBN’RbepH ³ BN’éndIEpñkxagelIenAeBlesImKW BN’RbepH b¤RbepHPøW. 

 

RkumdIKakRtb; 5 % 
CadIWEdlekIteLIgenAelIdIl,ab;cas; Old alluvial EdlmanRsTab;dI xagelI BN’RbepHRkem:A 

eTABN’ex μA ehIymanlkçN³CadI\dæ b¤l,ay sßitenAelIRsTab;dIxageRkamBN’RbepHRsal 
b¤BN’etñatRsal EdlmanlkçN³Ca dI\dæ b¤l,ay.  
 GnuRkumxSt;CICati ³ TinñplRsUvEdlmindak;CIenAelIvalERsrbs;ksikr TabCag 1200 KRk 

CaTUeTARbEhl500 eTA 800 KRk. søwkRsUvEdldaM enAelIdIenH Ca jwkjab;ekItmanBN’ 
eRcHRsal (Bronzing) eTABN’eRcHcas;; 

 GnuRkummanCICati ³ TinñplRsUvEdlminTan;dak;CIenAelIERsrbs;ksikr elIsBI 1200 KRk 
CaTUeTAeRcInCag 1500KRk kñúg 1 hikta ehIyminekIt manBN’dUcxagelI enAelIdMNaMRsUveT 

 

RkumdIkMBg;esom 5 % 
CadIEdlekIteLIgenAkñúgEpñkTMnab éntMbn;sNæandIx<g;rabERbRbYl Edl RsTab;elImanlkçN³ 

CadI\dæBN’exμA b¤RbepHdit ehIybegáIt[mansñameRbHRkEhgd¾FM ehIyeRCAsßitenAelIdIRsTab; 
eRkam EdlmanRbePTCadI\dæ. 
 GnuRkummanRKYs (Gravelly)³ manvtþmanRKYstUc²BN’exμA nigBN’etñat ekItmaneLIgenAkñúg 

RbUhVIldITaMgmUl. 
 GnuRkummanRKYs ³ BMumanvtþmanénRKYs (Gravelly) enAkñúgRsTab;dIeLIy RKYstUcGacman 

EtenARsTab;eRkam²xøH²Etb:ueNÑaH BMumanvtþmanenAépÞelIéndI eLIy. 

 

kMNt;sMKal;  KYrkt;sMKal;fa enHCakardak;eQμaHRkumtamkareRCIserIsedaysnμt; . kMNkMeNIténdI minmankMNt;fadIenaH 
RtUvEtenAkEnøgdUceQμaHdIenaHeLIy. RkumdITaMgenHGacRbTHeXIjenAkñúgextþCaeRcInTUTaMgRbeTs. 
 
8>2- karRKb;RKgCICatidI (Soil fertility management) 

CICatidI KWCalT§PaBrbs;dIEdlpþl;nUvsarFatuciBa©wmTaMgLay enAkñúgbrimaN TRmg;; nigsma- 
maRtPaB EdlRtUvkarsRmab;karlUtlas;CaGtibrmarbs;rukçCati . vaRtUv)aneKvas;sÞg;edaybrimaNén 
sarFatuciBa©wmesrI EdlmanenAkñúgdInaeBlkMNt;NamYy . cMeBaHdIdMNaMRsUvénRbeTskm<úCa PaKeRcIn 
CaRbePTdIxSt;CICatixøaMg edaysarvamankRmiténsarFatuciBa©wmTab manlkçN³CaRbePTdIGasIut man 
brimaNxSac;eRcIn mankRmitsarFatusrIragÁTab nigsmtßPaBbNþÚrkarcugTab ¬taragTI 8>2¦. 
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mansarFatuxniCCaeRcIn EdlrukçCatiRsUbyktamry³b¤s nigtamry³dMeNIrrsμ IsMeyaK edIm,I 

CRmujdMeNIrkarlUtlas;rbs;va. sarFatuTaMgenaH ekItmanenAkñúgdIkñúgbrimaNd¾sn§wksn§ab;énsmas 
FatuEr: nigsrIragÁéndI EdlsßitkñúgTRmg;CaGIy:ugedaHdUr ehIymancMnYntictYcenAkñúgbriyakas kñúg 
TRmg;CamU:elKul . 

rUbPaB 8-5  EpnTIbgðajBIcMNat;fñak;RkumdIsMxan;²sRmab;dMNaMRsUvenAkñúgRbeTs 

taragTI 8>2- lkçN³sm,tþiKImIrbs;RkumdIdaMRsUvsMxan;² enARbeTskm<úCa 
RkumdI  

pH* 
kabUnsrIragÁ 

% 

GasUt 
%

pUsV½r
(mg/kg) 

b:UtasüÚm
(cmol+/kg) 

kal;süÚm
(cmol+/kg) 

m:aejsüÚm 
(cmol+/kg) 

CEC 
(cmol+/kg)

éRBExμr 5/6 0/47 0/05 1>3 0>02 0>38 0>12 1>8
RbTHLag 5/9 0/29 0/03 0>4 0>03 0>84 0>25 1/3
La)anesok 5/3 0/938 0/08 na na na na 7/14
GUrUg 5/1 0/802 0/08 na na na na 6/02
RkKr 5>9 0/91 0/10 4>6 0>19 7>78 3>05 13/5
)akan 5/8 0/66 0/06 1>0 0>07 2>33 0>68 6>3
k,aleBaFi 5>9 0/91 0/10 4>6 0>19 7>78 3>05 13>5 
ekonsVay 5/9 0/90 0/10 7>5 0>18 6>67 2>79 12>6
TYlsMerag 5/5 0/88 0/09 3>1 0>16 7>81 4>31 18>2
eKaKRtb; 5/1 1/09 0/11 2>6 0>06 0>42 0>16 6>7
kMBg;esom 5/4 1/145 0/11 na na na na 5/49

* 1:1 dI³Twk, na = K μanTinñn½y  
RbPB ³ White et al. (1997b) 
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CIKImI)anpþl;sarFatuciBa©wmsRmab;karlUtlas;  nigkarpþl;plRKb;RbePTdMNaM TnÞwmnwgenH kar  
pþl;sarFatuciBa©wmTaMgenH   k¾TTYl)anBIRbPBepSg²eTot  dUcCa  Twk  dIl,ab;   rukçCati   niglamkstV  
 CaedIm. karkb;lb;cMebIg b¤daMdMNaMBBYkEdlmankMBkb¤s k¾)anCYybegáInGaharFatuciBa©wmd¾sMxan; dl; 
karlUtlas;rbs;dMNaMpgEdr. 

kareRbICIrYmpSMrvagCIKImICamYynwgCIFm μCatidUcCa CIkMb:usþ× cMebIg b¤CIEdl)anmkBIrukçCatiébtg 
vamanlkçN³RbesIrbMput sRmab;karduHlUtlas;rbs;dMNaM nigeFVI[dImantulüPaBsarFatuciBa©wm Rbkb 
edaynirnþrPaBbrisßan. b:uEnþCaerOy² enAtamtMbn;daMRsUvCaeRcInBMumanCIFmμCati eRbIR)as;[)anRKb;RKan; 
eTAtamtRmUvkarenaHeT. 
8>2>1- sarFatusrIragÁ (Organic matter) 

CIsrIragÁ KWCaRbPBénGaharFatud¾sMxan;enAkñúgdI sRmab;RTRTg;dl;karlUtlas;rbs;dMNaM 
¬taragTI 8>3¦. sarFatusrIragÁekIteLIgedaykarBukpuyrlYyénkaksMNl;rukçCati nigstVsøab;Edl 
)ankb;enAkñúgdI. kñúgry³eBlmYysmRsb eRkamGMeBIBIBBYkmIRkUsarBagÁkay sItuNðPaB nigkMedA 
)aneFVI[sarFatusrIragÁRss; nigkaksMNl;stVsøab;rlYyeTACasarFatusrIragÁ bnÞab;mkERbeTACa 
TRmg;sarFatuGsrIragÁEdlrukçCatiGacRsUbyk)an. CaTUeTAeKeRbICIsrIragÁ 2-10 etan¼ht b¤eRcIn 
CagenH GaRs½yelItRmUvkar nigPaBsMbUrEbbrbs;va (Dobermann and Fairhurst, 2000). 

 

 
 Gs;ry³kalCayUrmkehIy ksikr)aneRbIR)as;sarFatusrIragÁEdlmanRsab;kñúgERs edIm,IbMeBj 
tRmUvkarCICatidIrbs;eKenAkEnøg EdlBMusUvsMbUrCIKImI ehIysarFatusrIragÁTaMgenHmantYnaTICaRbPB 

taragTI 8>3- FatuxniCmYycMnYnénsarFatusrIragÁsMxan;² EdleKniymeRbI 
sarFatusrIragÁ srIragÁ C N P K Ca 

( %énsarFatuRss; ) 
lamkstVBahn³Rss; 8-10 0>4-0>6 0>1-0>2 0>4-0>6 0>2-0>4 
kMb:usþlamkstVBahn³ 30-35 1>5 1>2 2>1 2>0 
lamkRCUk 5-10 0>7-1>0 0>2-0>3 0>5-0>7 1>2 
lamkman; Ta 15 1>4-1>6 0>5-0>8 0>7-0>8 2>3 
kMb:usþkaksMNl;sMram 16 0>6 0>2 0>3 1>1 
Pk;Twks¥úy 17 1>6 0>8 0>2 1>6 
kakGMeBA 8 0>3 0>2 0>1 0>5 
kaksMNl;sENþk 45 4>5 0>7 1>1 1>8 

RbPB ³ Dobermann and Fairhurst (2000)
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sarFatuciBa©wmEtmYyKt;rbs;dMNaM. kñúgeBlCamYyKñaenH edaysarkaksMNl;sarFatusrIragÁTaMgenaH 
ksikrGackat;bnßyR)ak;cMNayrbs;Kat;)anmYykRmit BIkareRbIR)as;CIKImI. 

 

8>2>1>1- cMebIg 
cMebIg CasarFatusrIragÁEdlcUlrYmskm μCageKenAkñúgplitkm μdMNaMRsUv . CaTUeTA cMebIgman 

sarFatuGasUt (N) BI 0/5-0/8° pUsV½r (P) BI 0/07-0/12° b:UtasüÚm (K) BI 1/2-1/7° s<an;F½r 
(S) BI 0/05-0/1 ° nig sIulIsüÚm (Si) BI 4-7° ¬taragTI8>4¦. RbEhlCa 40° énGasUt 80-
85° énb:UtasüÚm 30-35°énpUsV½r nig 40-50°éns<an;F½r EdldMNaMRsUbykRtUv)anbnSl;Tuk 
kñúgsrIragÁlUtlas;rbs;RsUv enAdMNak;kalTMu (Dobermann and Fairhurst, 2000). cMebIgCasarFatu 
srIragÁEdlgayrk eRBaHvaEtgEtmanrYcehIy enAkñúgERsdaMRsUv ehIyvaCaRbPBénsarFatusuIlIsüÚm 
(Si) EfmeTotpg . 

kardutcMebIg b¤RbmUlykcMebIgecjBIvalERsBMuEmnCabc©½yl¥enaHeT eRBaHcMebIg)anpþl;sarFatu 
ciBa©wmCaeRcIndl;rukçCativij CaBiessdMNaMRsUv. kardutcMebIg)an)at;bg;sarFatu GasUt nigpUsV½rRbEhl 
25° b:UtasüÚm RbEhl 20° nigs<an;F½r 5-60°. enAkñúgRbeTsmYycMnYndUcCa hVIlIBIn \NÐa eKyk 
cMebIgeTAEkécñeFVICasmÖar³eRbIR)as;epSg². dUecñHcMeBaHdIERsmYyPaKFMBMu)ankb;lb;cMebIgeTAvijeTEdl 
GaceFVI[dI)at;bg;CICati ehIykan;EtricrileTA (Dobermann and Fairhurst, 2000). cMebIgenAelI 
valERs KYrEtP¢Ürkb;lb;bnÞab;BIRcUtkat;rYc edIm,IeFVI[cMebIgrlYy)anl¥ muneBldaMduHdMNaMRsUv enA 
rdUvkaleRkay. 
 

taragTI8>4- kMhab;énsarFatuciBa©wmmYycMnYnenAkñúgcMebIg 
 xñat GasUt

(N) 

pUsV½r 
(P)

b:UtasüÚm
(K)

s<an;F½r 
(S) 

sIulIsüÚm
(Si)

kMhab;énFatu ° 0/5-0/8 0/07-0/12 1/2-1/7 0/05-0/1 4-7
1 etancMebIgman KRk¼ht 5-8 0/7-1/2 12-17 0/5-1/0 40-70

RbPB ³  Dobermann and Fairhurst (2000) 
 

8>2>1>2- CIRss; 
CIRss;CaRbePTCIEdl)anmkBIsøwk edImrukçCatiEdlkb;cUleTAkñúgdIkñúgeBlRss;² b¤bnÞab;BITMu 

Pøam edIm,IeFVI[lkçN³rUbsaRsþ nigCICatidIkan;EtRbesIreLIg. CaTUeTAeKykCIRss;eTABRgayenAelI 
valERsrYcP¢Ürkb;lubeTAkñúgdIEtmþg. CIRss;mansar³RbeyaCn_Nas; eRBaHva)anpþl;nUvsarFatuciBa©wm 
CaeRcIneTA[dIdUcCa GasUt pUsV½r nigb:UtasüÚm CaedImEdlGacCYypÁt;pÁg;tRmUvkarrbs;rukçCatipg nig 
rkSanUvtulüPaBsarFatuciBa©wmenAkñúgdIpg. BBYksENþkCaRbePTrukçCati EdlRtUv)aneKniymykmk 
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eRbIR)as;sRmab;eFVICaCIRss; edaysarrukçCatiRbePTenH manGnuPaBénkarbEnßmFatuGasUteTAkñúgdI. 
eRkABIenHeKniymeRbIBBYkrukçCatiesñaTwk (Sesbania rostrata) nigGasULaGaNa)aeGNa (Azolla 

anabaena).  CIRss;manlkçN³ekSRtviTüa niglkçN³rUbsMxan;²mYycMnYndUcCakarlUtlas;qab;rh½s 
plitm:as;Rss;eRcIn manFatuGasUteRcInmantulüPaBTl;nwgstVcéRg nigCm¶W minRbkan;rdUv ehIyFn; 
nwgPaBlicTwk nigraMgs¶Üt.  

k- esñaTwk 
esñaTwk Fn;nwgdIlicTwk ehIyGacbnþkarlUtlas; nigcab;ykFatuGasUttamkMBkenAelIedIm 

eTaHkñúgeBlvakMBuglUtlas;kñúgdIlicTwkk¾eday. edaysarEtlkçN³sMKal;TaMgenH esñaGacpþl;[dI 
nUvsarFatuGasUt nigFatusrIragÁsMrab;dMNaMenArdUvbnÞab; edaydaMvaenAcenøaHRsUvBIrdUvmYyeTArdUvmYy.  

k1- kardaMduHesñaTwk 
esñaRtUvdaMenAedImrdUvePøóg valUtlas;ya:gyWtenAkñúgry³eBl 20éf¶dMbUg b:uEnþvaekInTm¶n;ya:g 

qab;rh½s bnÞab;BIenaHmk. bnÞab;mkeyIgRtUvP¢Ürkb;lb;esñaTaMgenaH eTAkñúgdIenAGayu 45-55 éf¶ 
eRkaydaM. kñúgépÞdImYyhikta esñapþl;pl)an 2-4 etanm:as;s¶Üt ehIyvapþl;sarFatuGasUt)an 60-
120 KRk¼ht b¤elIsBIenH sRmab;dMNaMenArdUvbnÞab;. 
 k2- karP¢Ürkb;lb;esñaTwkedayeRbIkMlaMgstV  
 kab;edIm nigEmkCakMNat;tUc²rYcdak;BRgayenAelIépÞdIEdlRtUveRbIR)as; bnÞab;mkP¢Ürlb; nig 
ras;dIenaH [)aneRcInsarehIyes μ Il¥. 

x- dMNaMCIRss; GasULa  (Azola)  

 vaCaRbePTmYyénbNÑgÁCati EdlGaccab;ykGasUtBIbriyakas edayshkarCamYynwg 
sar:ay GaNa )aeGNa Edlrs;enAkñúgEpñkRkhUgénsøwkGasULaelIbg¥s;. CakarmYyc,as;Nas; Edl 
TMnak;TMngsMxan;bMput rvagGasULa nigGaNa)aneGNa KWCakarpþl;dl;bNÑgÁCatinUvsmasFatuGasUt 
Edl)anmkBIkarcab;]s μ½nGasUtedaysar:ayébtg EdlpÞúymkvijsar:ayenH eRbIsmasFatukabUn 
rsμ IsMeyaKedaybNÑgÁCati. GasULa GacCMnYsCIGasUt)an eRBaHvamansmtßPaBx<s; kñúgkarcab;yk 
GasUtBIbriyakas ehIyCaRbePTrukçCatiEdlmanPaBduHlUtlas;qab;rh½s . 
 x1- kardaMduHGasULamundaMdMNaMRsUv 
 GasULa CaCIRss;d¾RbesIrbMputsRmab;ERsTMnabeRsacRsB. kardaM nigcMnYndgénkarbNþúH 
munsÞÚgRsUv GaRs½yeTAelIPaBmanTwk. CeRmATwkKb,Imin[eRCACag 5 s>m edIm,IrkSabNÑgÁCati [ 
enACitdI sRmab;RsUbykFatuciBa©wmkñúgdI . kñúgkardak;CIelIkardaMduHGasULa CadMbUgRtUvdak;CIpUsV½r 10 
KRk¼ht enAmuneBlRbmUlpl 7éf¶ nigelIkTI2 dak;CIpUsV½r 10 KRk¼ht enAmuneBlRbmUlpl 2-
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3 éf¶. kardak;CIeFVI[GasULa manGaharciBaw©meRcIn ehIyvanwgduHkUnya:gqab;rh½senAkñúgERs 
rhUtdl;ry³eBl 3GaTitü edayBMucaM)ac;bEnßmCIeToteT. kRmiténkarbNþúHKWBI 200-500 Rkam 
GasULaRss;kñúgépÞdImYyEm:Rtkaer:. 

x2- kardaMduHGasULaCamYydaMdMNaMRsUv 
karTukGasULaRbEhl 20°muneBlsÞÚg CakarmYyl¥sRmab;RsUvsnÞÚg edIm,I[vaduHenAeBl 

EdlsnÞÚglas; ehIykñúgeBlCamYyKñaenaHvaTb;sáat;karlUtlas;énes μA. bIGaTitübnÞab;mkenAeBl 
EdlRtUveFVIesμAelIkTI 1 eKGacP¢Ürbgáb;va)an . 

K- BBYkrukçCatisENþkEdlmankMBk 
rukçCatiBBYksENþkEdlmankMBkenAelIedIm b¤enAelIb¤s KWCaRbePTsENþkmüa:gEdlman 

smtßPaBGaccab;ykGasUtBIbriyakas mksMeyaKeFVICasarFatuedIm,IciBa©wmCIvitrbs;va ehIyrukçCati 
BBYkenHPaKeRcInGacda enAkñúglkçxNÐdI EdlminRbkbsRmab;dMNaMRsUv. karbgáb;esña Sesbania 

begáInkarEklm¥rcnasm<n§½dI bnßyma:s;maDdI begáInrn§xül;éndI nigbmøas;bþÚrsmtßPaBCb;Twk nig 
ceRmaHTwkkñúgERs. karbgáb;esña Sesbania eTAkñúgdI k¾begáInsarFatusrIragÁéndI nigsarFatuciBa©wmepSg² 
enAkñúgdIEdr. karbgáb;esña Sesbania 15-22 etan¼ht ¬Tm¶n;Rss;¦ GacbegáInTinñplRsUv 345-
947/5 KRk¼ht KWRbEhlBI 10-47° (Dobermann and Fairhurst, 2000). 
8>2>1>3- kareRbIR)as;kMe)arelIdMNaMRsUv 

kMe)ar CasarFatuEklm¥dIEdlpSMeLIgBI kal;süÚmkabUNat kal;süÚmGuksIut ma:ej:süÚm-
GuksIutkal;süÚm b¤ma:ej:süÚmGIuRduksIut EdleKeRbIR)as;vaedIm,IbnSabPaBGasIutrbs;dI . cMeBaHdI 
dMNaMRsUv karBul Al EtgEtekItmanCaerOy²enAelIdIGasIuts‘ulpat EdlbBaðaenHCRmuj[mankar 
eRbIR)as;kMe)ar edIm,IbnSabCatiBul én Al ¬taragTI8>5¦. 

k- \T§iBlénkareRbIR)as;kMe)ar 
kMe)ar eFVI[kMerIkeLIgnUvBBYkGtisuxumR)aNenAkñúgdI. karkeRmIkeLIgenH minEmnRKan;EteFVI[ 

ekItmemaKb:ueNÑaHeT b:uEnþk¾CYyCRmujdl;karlb;bM)at;ecalnUvplitplsrIragÁmYycMnYn EdlGaceFIV[ 
Buldl;rukçCati. kareRbIR)as;kMe)arsRmYldl;BBYkGtisuxumR)aN nigBBYk)ak;etrIEdlcab;GasUtBIxül; 
nigBBYk)ak;etrI enAkñúgkMBkb¤sénrukçCatiBBYksENþk RtUv)aneFVI[ekIneLIgedaykareRbIR)as;kMe)ar. 
karrIklUtlas;Rbkbeday eCaKC½yénBBYkmIRkUsarBagÁkayPaKeRcIn enAkñúgdIGasIutGaRs½y 
ya:geRcIneTAelIkMe)arEdlskmμPaBBBYkmanCIvit minGacRTaMRT)anRbsinebIkRmit Ca nig Mg Tab. 

x- plvi)akénkareRbIR)as;kMe)ar 
kareRbIR)as;kMe)ar    eFVI[CICatimankarRbesIreLIg     CaBiesseFVI[begáInBBYkGtisuxumR)aN  
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enAkñúgdI nig pH dIekIneTArkPaBNWt. b:uEnþvaGaceFVI[PaBesrIénpUsVr½enAkñúgdIFøak;cuH EdlnaM[kar 
RsUbykpUsV½redayrukçCatiRtUv)anGak;xan b¤mankRmitTab ehIykarRsUbyk nigbeRmIbRmas;énb½r 
(B) k¾GacRtUv)anbg¥ak;pgEdr. müa:geTotkar)ackMe)arelIskRmit k¾bgá[manplvi)akEdr dUcCa 
eFVI[dI manlkçN³Gal;kaLaMgeBk nigkarFøak;cuHénPaBesrIrbs;pUsV½rCaedIm. dUecñHRtUvmankarRbug 
Rby½tñkñúgkarseRmccitþeRbIR)as;kMe)ar edayRtUveFVIkarviPaKdI[)anRtwmRtUvCamunsin eRBaHfaebIman 
karelIs kMe)ar enaHBi)aknwgEklm¥eLIgvijNas;. 

K- eBlevla nigkRmiténkareRbIR)as;kMe)ar 
kMe)arRtUv)aneRbIR)as;d¾RbesIrenAelIdIGasIuts‘ulpat b¤dIEdlmanlkçN³GasuIt (pH<5.0). 

kar)ackMe)arenAelIdI rYcP¢Ürras;lubva[sBVl¥ CaviFIsaRsþEdlmanRbsiT§PaBbMput. CaTUeTAkRmitén 
kareRbIR)as;kMe)arERbRbYlBI 1/5 - 5 etan¼ht GaRs½yelIkRmitGasIut nigtRmUvkar pHdI sRmab; 
dMNaMEdlRtUvdaMduH.  kareRbIR)as;kMe)ar k¾RtUvpSarP¢ab;nwgkardak;CIpUsVatpgEdr. 

 

taragTI8>5- sarFatubnSabkarBulGalumIjÚ:melIdMNaMRsUv 
eQ μaH rUbmnþKImI PaKryénsmasFatu kMNt;sMKal;

kal;süÚmkabUNat CaCO3 40% Ca 

dULÚmIt MgCO3 + CaCO3 13% Mg, 21% Ca RbtikmμyWt 
CIBs‘Um CaSO4.2H2O 23% Ca, 18% S PaBrlayyWt / RbtikmμyWt
m:aej:süÚms‘ulpat MgSO4.7H2O 23% S, 16% Mg RbtikmμelOn 
Langbeinite K2SO4.MgSO4 18% K, 11% Mg, 22% S RbtikmμelOn 
fμpUsVatRKab; Ca3(PO4)2 10-11% P Cag1¼3GacrlaykñúgTwk)an

fμpUsVatemSA Ca3(PO4)2 11-17% P, 33-36% Ca 
RbtikmμyWtxøaMg  
¬25-39° P2O5¦ 

m:UNUs‘uEBrpUsVat Ca(H2PO4)2.H2O 
+CaSO4.2H2O 

12% S, 7-9% P, 13-20 
Ca gayrlay/ Rbtikm μ elOn 

RbPB ³  Dobermann and Fairhurst (2000) 

 

8>2>2- sarFatuciBa©wmxniC (Mineral nutrition) 
FatuKImITaMLayNa EdlcaM)ac;bMputsRmab;[dMeNIrkarlUtlas;rIkcMerIn nigpþl;nUvEpøpáarbs; 

rukçCati ehAfa sarFatuciBa©wm b¤ GaharFatu. 
CaTUeTA edIm,IkarlUtlas; nigpþl;Epøpáa dMNaMRKb;RbePT  RtUvkarsarFatuciBa©wmcaM)ac;bMput cMnYn  
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17 mux manCaGaT×  C, H, O, N,  P, K, Ca, Mg, S, Cl, Cu, Zn, Fe, Mn,  B, Ni nig  Mo ehIyEdl 

eKEbgEckvaCaBIrRkumKw (White, 2006) ³ 
- ma:RkUFatu (Macroelement) ³ rukçCatiRtUvkarkñúgbrimaNelIsBI 100 m>Rk¼K>Rk ¬Kitma:s; 

s¶Üt rukçCatiCamUldæan¦ rYmmanFatu  C, H, O, N, P, K, Ca, Mg, S, nig Cl . 
- mIRkUFatu (Microelement) ³ rukçCatiRtUvkarkñúgbrimaNticCag 1000 m>Rk¼K>Rk 

¬Kitma:s; s¶Üt rukçCatiCamUldæan¦ rYmmanFatu Cu, Zn, Fe, Mn, B, Ni, nig Mo. 
Fatu C, H nig O CaFatuEdlmanenAkñúgbriyakas nigkñúgTwk. rukçCatieRbIR)as;vakñúgdMeNIr 

rsμ IsMeyaK nigdMNkdegðIm kñúgTRmg;Cam:UelKul CO2, H2O nig O2. sarFatuciBa©wmepSgeTot rukçCati 
minGacRsUbykkñúgTRmg; Cam:UelKul)aneT. vaRsUbykkñúgTRmg;CaGuIy:ug ¬kacug + b¤ Gaj:úg -¦ dUcCa  
NH4

+, NO3
-, HPO4

2-, H2PO4
- ,K+, Ca2+, Mg2+, SO4

2-, Cl-, Cu2+, Zn2+, Fe2+, Mn2+, B(OH)3 , 

B(OH)4
-, Ni2+ nig MoO4

2-. 
enAkñúgEpñkenH eyIgniyayEtelIFatuciBa©wm N, P nig K EdlCaFatucaM)ac;bMputsRmab;kar 

lUtlas;rbs;dMNaM. cMeBaHkarEsVgyl;GMBIFatuciBa©wmepSgBIenH sUmGanÉksarrbs; Dobermann and 

Fairhurst (2000) b¤ De Datta (1981) . 
8>2>2>1- GasUt ( N ) 

k- tYnaTI nigclPaB N 
GasUtCaFatupSMy:agsMxan;én GamINUGasIut GasIutnuyekøGuic nuyekøGUTIt nigkør:UPIl CRmuj[ 

elcnUvBN’ébtgRkem:AenAelIrukçCatienAkñúgsmasFatukørUhVIl CRmujkarlUtlas;rh½s begáInTMhMsøwk 
TMhMRKab; cMnYnRKab; PaKryRKab;eBj nigbrimaNRbUetGIunkñúgRKab; . 

x- kgVH N 

CaTUeTAsøwkTaMgGs;rbs;rukçCatimanBN’ébtgRsal søwkcas;ERbCaBN’elOg nigcab;exøaccug 
ehIygab;kñúgkrNIkgVHmansPaBF¶n;F¶r. rukçCatimanedImetO bnßykarEbkKum< cMnYnkYr cMnYnRKab; nig 
Tm¶n;RKab; . 

K- tRmUvkar N 

tRmUvkar N éndMNaMRsUvmankRmitx<s;cab;dMNak;kalEbkKum<rhUtdl;ecjpáa nigFøak;cuHmkvij 
enAdMNak;kalTMu . 

dMNak;kallUtlas; srIragÁrukçCati kRmitsmRsb (g/kg) kRmitxVHxat (g/kg) 

EbkKum<dl;kMNkMeNItkYr søwkx©I 29-42 <25 

ecjpáa søwkTg;C½y 22-30 <20 

TuM cMebIg 6-8  
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8>2>2>2- pUsV½r (P) 
k- tYnaTI nigclPaB P 

pUsV½r CaFatupSMy:agsMxan;én ATP nuyekøGUTIt GasIutnuyekøGiuc niglIBItpUsV½r. vamanmuxgar 
y:agsMxan;kñúgkardwknaM nigrkSaTukfamBl. pUsV½rmansarsMxan;y:agxaøMg enAdMNak;kallUtlas;dMbUg 
rbs;dMNaM. vaCYyrukçCatidl;karlUtlas;énrws karEbkKum< nigedImEbkpþl;pl. müa:geTotvaCYy 
begIánKuNPaBRKab; eFVI[dMNaMqab;ecjpáa nigTuM ¬CaBiessenAkñúglkçxNÐ EdlmansItuNðPaBTab¦. 

x- kgVH P 

søwkRsUvmanBN’ébtgRkem:A QrRtg; ehIyEbkKum<tic. rukçCatiBnüaeBlecjpáa nigTMu ehIy 
cMnYnRKab;sákmaneRcIn. 

K- tRmUvkar P 

tRmUvkar P éndMNaMRsUvmankRmitx<s; cab;dMNak;kalEbkKum<rhUtdl;ecjpáa nigFøak;cuHmkvij 
enAdMNak;kalTMu . 

dMNak;kallUtlas; srIragÁrukçCati kRmitsmRsb (g/kg) kRmitxVHxat (g/kg) 
EbkKum<dl;kMNkMeNItkYr søwkx©I 2.0-4.0 <1.0 

ecjpáa søwkTg;C½y 2.0-3.0 <1.8 

TuM cMebIg 1.0-1.5 <0.6 

8>2>2>3- b:Utas:üÚm ( K) 
k- tYnaTI nigclPaB K 

b:Utas:üÚm mantYnaTIy:agsMxan;kñúgsMBaFGUsμ Ús skm μPaBGg;sIum CaGñkkMNt; pH rbs; 
EsluylUs tulüPaBénkacug nigGaj:úg CaGñkkMnt;bMPayénsþÚm:at nigCaGñkdwknaMsarFatuciBa©wm 
eTA[ekasika. Fatu K eFIV[PñasekasikarukçCatimanPaBrwgmaM CYybegáInTMhM søwk nigkør:UPIlenAkñúgsøwk 
BnüaeBlgab;énsøwk nigcYlrYmcMENky:agxøaMgenAkñúgkareFVIrsμ IsMeyaK nigkarlUtlas;éndMNaM . Fatu 
K CYybegáIncMnYnRKab; kñúg1kYr PaKry énRKab;dak; nigTm¶n;RKab;. Fatu K CYy[dMNaMRsUvmanPaB 
Fn;RTaMnwgbBaðaGakasFatu kardYl stVl¥it nigCm¶W.  

x- kgVH K 

kgVH K ekItmanenAelIsøwkcas;muneK BIeRBaHFatuenH RtUv)aneRbIR)as;y:ageRcInenAkñúgrukçCati 
ehIyvaRtUv)anbBa¢Únmkkan;søwkx©Ivij ecjBIsøwkcas;EdlCitgab;.søwkRsUvmanBN’ébtgRkem:A edImetO 
b:uEnþkarEbkKum< rbs;vaekIneLIg ¬cMnYnedImEbkGacfycuHkalNakgVH K mansPaBF¶n;F¶r¦. søwkeLIg 
BN’elOg ehIykøayCaetñatx©I cab;epþIms¶ÜtBIcugsøwkcuHmkeRkamtamsréssøwk. eBlxøHsñamGucBN’ 
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etñatekItmanenAelIsøwkébtg Rkem:A nigenAelIRKab;. søwkcas;²cab;epþIms¶ÜtBIcugsøwk ehIycab;epþIm 
gab;CabnþbnÞab;. rukçCatiBnüaeBlTMu mankYrtUc²qμar nigPaKryRKab;sákekIneLIg. 

K- tRmUvkar K 

tRmUvkar K éndMNaMRsUvmankRmitx<s;kñúgdMNak;kalEbkKum< rhUtdl;kMNkMeNItkYr nigFøak;cuH 
mkvij enAdMNak;kalecjpáa nigTMu . 

 

dMNak;kallUtlas; srIragÁrukçCati kRmitsmRsb (g/kg) kRmitxVHxat (g/kg) 

EbkKum<dl;kMNkMeNItkYr søwkx©I 18-26 <15 

ecjpáa søwkTg;C½y 14-20 <12 

TuM cMebIg 15-20 <12 

8>2>2>4- tRmUvkarCIsRmab;dMNaMRsUvenAkm<úCa 
kMritENnaMénkareRbIR)as;CI EdlbgðajenAkñúgEpñkenH ¬taragTI 8>6¦ KWCalT§plénkarsikSa 

RsavRCavrbs;KeRmagkmμviFIRsavRCavdMNaMRsUvenAkm<úCa rbs;GgÁkarGIurI (CIAP) eRkamkic©shkar 
CamYyviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa (CARDI). GñkCMnajksikmμ nigGñkpSBVpSaytam 
mUldæanRsuk extþ-Rkug GaceRbIR)as; nigEkERbkRmitENnaMenH edayEp¥kelIkarsÁal;sßanPaBlkçxNÐ 
énTIkEnøgEdlxøÜneFVIkar nigrs;enA. TsSn³Cak;lak;mYycMnYn RtUv)anrab;bBa©ÚledIm,IBinitüemIlnUv 

taragTI 8>6- kRmitCIKImIENnaM sRmab;plitkmμRsUvenAtMbn;TMnabGaRs½yTwkePøógkñúgRbeTskm<úCa 

RkumdIsMxan;² 
kRmitENnaM (N : P2O5 : K2O, kg/ha) 

BUCRsUvTMenIb BUCRsUvRbéBNI l½kçx½NÐRbesIr¬1¦

éRBEx μr ( Prey Khmer) 28 ³ 10³40 28³10³40 40³12³60 
20³08³00 * 20 ³ 08 ³ 00* 27³11³00* 

RbTHLag ( Prateah Lang) 50³23³30 50³23 ³ 30 100 ³ 40 ³ 80 
33³23³00 * 33³23³00* 33³23³00  

)akan b¤ GUrUg (Bakan or Orung) 75³30³30 60³17³20
120³60 ³ 30 

75³30³00* 60³17³00*

TYlsMerag (Toul Samrong) 98³35 :00 61³24³00 120³40³00 
kMBg;esom (Kompong Siem) 50³00³00 50³00³00 98³18³00 

eKakRtb; (Koktrap) 73³35³30 58³31³30
122³46³40 

65³30³00* 49³23³00*

k,aleBaFi (Kbal Po) 80³00³00 - 120³00³00 
RkKr (Krakor) 120³25³00 - 180³45³00 
* kñúgkrNIKμanCIb:UtasS (K) ,    ¬1¦eRbIsRmab;BUCRsUvTMenIb 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

- 215 - 

lkçxNÐmCÄdæandaMduH nigbBaðahirBaØkic© EdlksikrkMBugCYbRbTHCak;Esþg . enAtMbn;xøH ksikrman 
CMenOfa TwkminEmnCabBaðasMxan;sRmab;dMNaMRsUveT BIeRBaHenATIenaHmankarEckcayTwk)anl¥ nig 
RKb;RKan;TaMgrdUvvsSa nigR)aMg.  eTaHCay:agNak¾eday karxVHxatTwkkñúgry³eBlmYyd¾xøIGacnwgekIt 
maneLIgCajwkjab; CaBiessenAtMbn;TMnabGaRs½yTwkePøóg. bBaðaEdlsMxan;KWdUcCa karxVHR)ak;edIm,I 
TijCI)acRsUv b¤PaBminR)akd RbCaénTisedAGnaKtrbs;ksikr .  ksikrmñak;EdlRbQmmuxeTAnwg 
TsSn³mineBjcitþmYy enAeBldMNaMrbs;Kat;TTYlrgnUvPaBraMgs¶Ütmþg b¤eRcIndg EdleFVI[kar 
lUtlas;rbs;dMNaMfycuH b¤eBlEdlKat;manR)ak;minRKb;RKan;edIm,ItijCI . PaBminR)akdRbCaGMBI 
TisedAeTAGnaKtrbs;Kat; k¾CalkçN³mYyénTsSn³EdlminKYreBjcitþEdr. dUecñHksikr minR)akdfa 
Kat;GacTajykR)ak;cMeNjBIkarcMNayeTAelICIEdrb¤Gt;eT. b:uEnþTnÞwmnwgenHk¾manksikr xøHbgðaj 
nUvkarmineBjcitþcMeBaH TsSn³enHya:gxøaMg kñúgkrNIEdlKat;BMu)anTTYlkarENnaM[eRbIR)as;CI .  

karRsavRCavbgðajfa CaTUeTAksikrminRtUveRbIR)as;CIeLIyRbsinebItémøRsUv EdlelIs)anmk  
 BIkareRbICI ticCagBIrdgéntémøCIKImIEdlKat;)ancMNaydak;ERs . 
8>2>3- kareRbIR)as;CIKImI (Use of chemical fertilizers) 

CIKImITaMgGs;;mindUcKñaeT ¬taragTI 8>7¦. vaTamTar[eyIgmankaryl;dwg[)anl¥nUvRbePT 
niglkçN³KImIrbs;va. RbePTCIxøHGaclayKñaenAERssRmab;gayRsYleRbIR)as; EtmanCIxøHminGac 
layKña)aneT. CIG‘uyer: manRbtikmμCamYyCIRTIs‘ubEBpUsVat (TSP) bNþal[CIkøayeTACas¥it nig 
kkkþaMg. karkkkþaMgk¾GacekItmanpgEdrRbsinCaCI DAP layCamYyCIRTIs‘ubEBpUsVat (TSP) EtCI 
TaMgBIrRbePTenH vamanRbtikmμyWt dUcenHeKGaclayvacUlKñarYc)acdak;ERsCabnÞan;. 

karEbkRKab;CI enAeBldwkCBaöÚneFVI[bMENktUc² eTAkkenA)at)av ehIybMENkFM²mkpþúMenA 
EpñkxagelI)av. enHCakareRKaHfñak; CaBiesscMeBaHCIsmas nigGacbNþal[manRbePT nigGRtaén 
sarFatuciBa©wm xusKñaenAeBleRbIR)as;.  dUecñH vaCakarsMxan;Nas;kñúgkarlayCIRcbl;Kña  [)ansBVl¥  
muneBleRbIR)as;. 
8>2>3>1- eBlevlaénkareRbIR)as;CIIGasUt 

kareRbIR)as;CIGasUt KYrEteFVIeLIg[RsbeTAnwgesckþIRtUvkarGasUt enAdMNak;kalnImYy² 
rbs;dMNaMRsUv . tRmUvkarGasUt KWmanCab;CaRbcaMenARKb;dMNak;kallUtlas;rbs;dMNaM. enAkñúg 
dMNak;kalEbkKum< KWCaeBlevlamYyEdltRmUvkarGasUtmankRmitx<s; dUecñHkgVHFatuGasUtenA 
dMNak;kalenH eFVI[cMnYnedIm nigkYrfycuH ehIyTinñplk¾fycuHEdr. dUcKñaEdr cMeBaHeBlevlaenA 
cenøaHdMNak;kalkMNrkMeNItkYr nigecjkkYr k¾CaeBlevlamYyEdltRmUvkarGasUtmankRmitx<s;Edr 
RbsinebImankgVH FatuGasUtenAdMNak;kalenHenaHva nwgbnßynUvcMnYnRKab;eBjkñúgmYykYr b¤RbsinebI 
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vaekItmanenAkñúgdMNak;kalRKab;dak;TwkedaHenaHTMgn;RKab; nwgfycuH. kar)acCIGasUthYskRmit kñúg 
vKÁlUtlas;rbs;dMNaMRsUvGacbgá[mansøwkeRcInhYs manmøb;nigedImx<s; EdleFVI[mankardYledIm 
bnßykareFVIrsμ IsMeyaK CaehtubNþal[TinñplRKab;fycuH . 

karBiesaFn_RsavRCavrbs;viTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa enAtambNþaextþ kñúg 
RbeTskmú<uCa )anbgðajfakar)acCIGasUtrMElkCabIEpñk ¬dg¦ enAkñúgvdþCIvitrbs;dMNaMRsUv)anbegáIn 
TinñplCagkar)acCI GasUtEtmþg b¤BIrdg. enAkñúgmCÄdæandaMduHGaRs½yrbbTwkePøóg kar)acCIGasUt 

taragTI 8>7- CIKImIEdleKniymeRbIsRmab;dMNaMRsUv 
eQμaHCI rUbmnþKImI kRmitFatuskm μ kMNt;sMKal; 

Gam:UnIj:ÚmnIRtat NH4NO3 33-34% N GasIut/ eRbI)ancMeBaH RsUvPñMbu:eNÑaH 
Gam:UnIjÚmkørY NH4Cl 28% N GasuIt 

GamU:nIjÚms‘ulhVat (NH4)2SO4 21% N, 24% S GasuIt 
Gam:UnIjÚmb‘ÍkabUNat NH4HCO3 17% N K μanCatiGasIut/KuNPaB GasUtTab 
G‘uyer: CO(NH2)2 46% N GasuIt
mU:NUGamU:nIjU:ÚmpUsVat 
(MAP) 

NH4H2PO4 11% N, 22% P Gacrlay)an/ Rbtikmμ elOn/ GasuIt
(51%P2O5)

DIGamU:nIj:ÚmpUsVat 
(DAP) 

(NH4)2HPO4 18-21% N, 20% P Gacrlay)an/ Rbtikmμ elOn/ GasuIt 
(46-53%P2O5) 

G‘uyer:pUsVat CO(NH2)2+H3PO4 18% N, 20% P Gacrlay)an/ Rbtikmμ elOn 
(46%P2O5)

s‘ubEBpUsVateTa Ca(H2PO4)2.H2O+ 
CaSO4.2H2O 

7-9% P, 
13-20% Ca, 12% S

Gacrlay)an /NWt (16-21% P2O5 )

s‘ubEBpUsVatRtI Ca(H2PO4)2.H2O 18-22% P,   9-14% 
Ca, 1.4% S 

Gacrlay)an/ NWt (41-50% P2O5)

f μpUsVatRKab; 
(Partly acidulated) 

Ca3(PO4)2 10-11% P >1/3 GacrlayCamYyTwk (23-26% 

P2O5)

f μpUsVatemSA 
(Finely powdered) 

Ca3(PO4)2 11-17% P, 

33-36% Ca 

manRbtikmμyWt (25-39% P2O5) 

bU:tasüÚmkørY KCl 50% K Muriate of potash (60%K2O)

bU:tasüÚmnIRtat KNO3 37% K, 13% N (44% K2O) 

bU:tasüÚms‘ulhVat K2SO4 40-43% K, 18% S (50%K2O) 

Langbeinite K2SO4.MgSO4 18% K, 11% Mg, 
22%S

RbtikmμelOn 

Cismas N+P+K GacERbRbYl niymeRbICamYyRsUv 

RbPB ³ Dobermann and Fairhurst (2000) 
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bMEbkmanGtßRbeyaCn_bEnßmeTot kñúgkarRKb;RKgCIGasUt)anl¥tamkal³eTs³ nigsRmYldl;kar 
)acCIGasUtbnÞab; enAeBlEdlmanGakasFatul¥RbesIr . enAkñúgERsTMnabGaRs½yrbbTwkePøóg kar 
ENnaM[)acCIKW 30 eTA 40° énbrimaNCIGasUt RtUv)acPøam²enAeBlsÞÚg . sRmab;BUCRsUvRsal 
smamaRtPaBénkar)acCIGasUtkñúgeBlsÞÚg KWrhUtdl; 40° ehIycMeBaHRsUvkNþal nigF¶n; KYr)ac 
RtwmEt 30%. CIEdlenAsl;KW 40° )acenA 30éf¶eRkayeBlsÞÚg nig 30°eTot RtUv)acenAdMNak; 
kalkMNkMeNItkkYr. sRmab;RsUvBeRgaHCIGasUt KYr)acbMEbkdUcteTA 30° )acmuneBlRBYs ehIy 
40° )acenAeBl 40éf¶eRkayRBYs nigsMNl;30° eTot)acenAeBlRsUvcab;kMNkMeNItkYr ¬tarag 
TI8>8¦. 

 

taragTI8>8- eBlevlaENnaMsRmab;kar)acCIGasUttamkRmitENnaM 

RbePTBUC 
RsUvsnÞÚg RsUvBeRgaH 

muneBlsÞÚg 30éf¶
eRkaysÞÚg 

eBlkMN
kMeNItkYr 

eBl
eRBaHRKab; 

40éf¶ 
eRkayeRBaH 

eBlkMN
kMeNItkYr 

RsUvRsal 50 %  50 % 50 %  50 % 

RsUvkNþal 30 % 40 % 30 % 30 % 40 % 30 %
RsUvF¶n; 30 % 40 % 30 % 30 % 40 % 30 %

 

eBlevlaénkar)acCIGasUt vaGaRs½ypgEdreTAnwglkçxNÐERs. KYr)acCIG‘uyer: eTAkñúgdIEdl 
manTwktictYc ehIybgáb;Pøam²muneBlsÞÚg b¤RBYsRKab;. RbsinebImanePøóg ehIyTwkhUrqøgkat;BIERs 
mYyeTAERsmYyeTot cUrkMu)acCI[esaH ehIyrgcaMrhUtdl;TwkQb;hUr. enAkñúgERseRsacRsBrdUvR)aMg 
kar)acCIGasUt RTab;)at KYreFVIenAkñúgERsEdl)anbgðÚrTwkecjGs; ehIyCIG‘uyer:KYrEtbgáb; bnÞab;mk 
eTIbbBa©ÚlTwksarCafμ IenA 1  b¤ 2 GaTitübnÞab; . 
8>2>3>2- eBlevlaénkareRbIR)as;CIIpUsV½r (P) nigCIb:UtasüÚm (K) 

CIIpUsV½r nigb:UtasüÚmCaTUeTA RtUv)acRTab;)atTaMgGs;muneBlsÞÚg b¤eRBaHRKab;Pøam² esÞIEtenA 
elIRKb;RbePTdITaMgGs;. eyagtamkarBiesaFn_RsavRCavrbs;viTüasßanRsavRCav nigGPivDÆn_ksikmμ 
km<úCa (CARDI, 2001) )anbgðajfaelIRkumdIéRBExμr CIb:UtasüÚmKYrEt)acbMEbk[)aneRcIndg kñúgvdþ 
CIvit rbs;dMNaM eRBaHsmtßPaBénkaredaHdUrkacugrbs;RkumdIenHmankRmitTab ehIyPaBRCabTwkeTA 
kñúgdI mankRmitrh½seBk. 

RbsinebICIb:UtasüÚm EdlRtUv)aceTAelIRkumdIéRBExμrmankRmitTabenaH vaKYrEtRtUv)acbMEbk 
kñúgbrimaNBak;kNþalenAeBlsÞÚg b¤eRBaHRKab; nigBak;kNþaleTot)acnAeBlRsUvkekItkYr. b:uEnþ 
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RbsinebICIb:UtasüÚm EdlRtUveRbImankMritx<s; KYr)ac 40° enAeBlsÞÚg b¤eRBaHRKab; 30° enAeBl 
30éf¶ eRkaysÞÚg b¤ 40éf¶eRkayeRBaHRKab; nig 30° )acenAeBlkMNkMeNItkYr.   
8>2>4- esdækic©énkareRbIR)as;CI (Economic of fertilizer use) 

kareRbIR)as;CIEdlmanlkçN³esdækic© RtUvBicarNaelIbrimaNénkRmitCIsmRsb nigR)ak; 
cMeNjEdlTTYl)anBIkardaMduHRsUvmYyelIk². kareRbIR)as;CIk¾RtUvKitpgEdr cMeBaHCICatiEdlman 
\T§iBlénkaksMNl; ry³eBlEvgdUcCa GasUt (N) nigpUsV½r (P) CaedIm. R)ak;cMeNjEdlTTYl)anBI 
kareRbIR)as;CI GaceFVIkarKNnaeTAtamRbePTénCIEdleRbIR)as;.  

 

- CICatieTal ³ 
p = Gp x Y – PF x F 

 
     p = Gp x (Y-Y0) – PF x F 

 

- CICatirYmpSMeRcInmux³ 
 

p = Gp x Y – (PN x FN +  PP x FP +  PK x FK) 
 

Edl/ 
p KWCa R)ak;cMeNj ¬erol¼dMNaM¦ 

  Gp  KWCa témøRsUvenAeBlRbmUlpl ¬erol¼K>Rk¦ 
  Y  KWCa TinñplRKab;RsUvEdldak;CI ¬K>Rk¼ht¦ 

Y0  KWCa TinñplRKab;RsUvEdlK μandak;CI ¬K>Rk¼ht¦ 
PF  KWCa témøCIenAelITIpSar ¬erol¼K>Rk¦ 
F  KWCa brimaNCI EdleRbI ¬K>Rk¼ht¦ 
FN, FP, FK  KWCa brimaNCI (N, P, K) EdleRbI ¬K>Rk¼ht¦ 
PN ,  PP , PK  KWCa témøCInimYy²Edl)aneRbI ¬erol¼K>Rk¦ 

tamlkçN³esdækic© {kRmiteRbIR)as;CIsmRsb} KWCakRmitEdlpþl;plcMeNjesdækic©x<s; enA 
eBlEdlkarcMNayelIkareRbIR)as;CImankRmitTabbMput . eKniymKNnava tamry³smIkarExSekag 
cemøIytbEdleRcInEtCaGnuKmn_smIkadWeRkTI2 ³   

 

Y = b0 + b1F - b2F
2   ¬1¦ 
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Edl/ Y KWCa TinñplRKab;RsUv ¬K>Rk¼ht¦ F KWCa brimaNCIEdl)aneRbI ¬K>Rk¼ht¦ ehIy 

b0, b1 nig  b2 KWCaemKuNénsmIka. tamry³smIkaenH GacbBa¢ak;fa cemøIytbéndMNaMnwgFøak;cuH 
enAeBlEdlkRmiténkareRbICIekIneLIg . KYrkt;sMKal;fa  ExSekagcemøIytbmankarERbRbYlGaRs½y 
eTAelIbec©keTsénkarRKb;RKgdI nigdMNaM bMENk nigeBlevlaénkar)acCI BUCdMNaM nigl½kçx½NÐ 
esdækic©sgÁm.  

kRmitCIsmRsb (Y/F = 0) KWCa cMNucenAelIExSekagcemøIytb enAeBlEdlGefr 
(Y/F) énGnuKmn_mantémøesμ InwgpleFobéntémøCI nigtémøRsUv (Y/F = PF/Gp) Edl PF KWCa 
témøCIkñúg 1 K>Rk nig Gp KWCatémøRsUvkñúg 1 K>Rk . tamry³smIka (1) eyIgGacKNna  
kRmitCIsmRsb (F) dUcxageRkam ³ 

 

F = (PF /Gp - b1)/2b2  
 

]TahrN_³ karBiesaFn_elICIGasUt (N) pþl;nUvsmIkarcemøIytbTinñplRsUv (Y) dUcxageRkam³  
 

Y = 2470 + 33/5 N – 0/26 N2  
 

ebItémømFüménCIGasUtesμ I  900 erol¼K>Rk  ehIytémøRsUves μ I  500 erol¼K>Rk  enaHkRmit  
CIGasUt (FN) smRsbeRbIKW ³ 

FN = (900/500 – 33/5) / (-0/26 x 2) = 61 K>Rk¼ht  
 

kMNt;cMNaM ³ 
- xøwmsarénEpñkenH RtUv)aneFVIkarbkERb nigEksRmYlecjBIÉksarrbs; Dobermann and 

Fairhurst (2000) . 
- viFIsaRsþEdlbgðajxagelIenH minKitbBa©ÚlnUvkarcMNaynanaelIkMlaMgBlkmμ nigGRtakar 

R)ak;km©I sRmab;TijCIeT . cMNucTaMgenH RtUvEtKitKUrbBa©ÚlenAeBleFVIkarviPaKesdækic© 
[)aneBjelj .  

- CaTUeTAkñúgkarGnuvtþn_ kRmitCIsmRsbEdlkMNt;eLIgedayEp¥kelImUldæanesdækic© manmin 
elIsBI 80°  énkRmitCIEdlRtUvkaredIm,IbegáItTinñplCaGtibrmaeLIy .  

8>3- bBaðadI nigkarRKb;RKg (Problem soils and their management) 
enAtMbn;GasIuGeKñy_ nigGasuIxagt,Úg dIEdlbgábBaða ¬dIéRb nigdIGasIuts‘ulpat¦ sRmab; 

plitkmμRsUvmanRbEhl 54/8 lan hicta kñúgenaHenAkm<úCamancMnYn 1/5 lanhicta (De Datta, 

1981). enAkñúgplitkm μRsUv dITaMgenHbgákarBulGaluymuIBa:Um (Al) m:g;kaENs (Mn) Edk (Fe) nig 
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CatiéRb (Salinity). karyl;dwgGMBIkarBulénFatuxniCenH nigkarRKb;RKgelIbBaðaenH KWCaktþasMxan; 
edIm,IFananUvkarlUtlas; nigpþl;plrbs;dMNaMRsUvenAtMbn;EdlmandIbgábBaðaGs;TaMgenH.  
8>3>1- karBulGaluymuIj:Úm (Al toxicity) 

GtþsBaØaNsMxan;bMputénkarBulGaluymIuj:Úm (Al) KWkarminlUtlas;énrwsRsUv eRBaH Al va 
ekIneLIgeRcInenAEpñkxagcugénrws Rtg;kEnøgEdlekasikarwsmankarlUtlas;. Al man\T§iBleTAelI 
muxgarénPñas)øas μa nigkat;bnßylMhUrcUlénGIuy:ug  Ca2+ nig  Mg2+. karTuk[dMNaMsßitkñúgsßanPaB 
Bul Al yUr k¾eFVI[manbBaðakgVH Mg Ca nig P minFn;nwgPaBraMgs¶Üt nigGtulüPaBénktþalIkr 
lUtlas;  (Phytohormone).  
8>3>1>1- lkçxNÐdI 
 dIEdlmanPaBEq¥tén Al elIsBI 30° pH(H2O) TabCag 5/0 nigkMhab;énGIuy:ug Al3+ 

elIsBI 1-2 m>Rk¼lIRt CadI EdlmanskþanuBlénkarBul Al. enARbeTskm<úCa dIdaMRsUvEdlGac 
manbBaðaBul Al KWRkumdIeKakRtb; Edllatsn§wgRbEhlCa 5° énépÞdIdaMRsUvsrub (Seng, 2000).   
8>3>1>2- mUlehtubgá 

dIEdlman  pH(H2O)  TabCag 5/0 eFVI[elIsGIuy:ug  Al3+  enAkñúgsUluysüúgdI  eRBaHsmßPaB  
bNþÚrkacug Al3+ x<s;Cagrbs; H+. kMhab;énGuIy:ug Al3+ GaRs½yeTAnwgtémø pH dI nigkMhab;én 
kenSamsrIragÁ nigGsrIragÁEdlcgsm<½n§Kñanwg Al.  
8>3>1>3- yuT§saRsþbgáar 

viFankarTUeTAedIm,Ibgáa nigRKb;RKgkarBul Al elIdMNaMRsUvmanCaGaTi× kareRbIBUCFn;kardaMduH 
¬BnüaeBldaMrhUtdl; pH ekIneLIgCitNWt¦ karRKb;RKgTwk ¬rkSaTwkkñúgERs eCosvagkareFIV[s¶ÜtdI 
RsTab;elI¦ nigkarRKb;RKgCI ¬epþatelIkareRbIemSAdULÚmItenAelIdIGasuIttMbn;x<g;rab eRBaHvaCYybnSab 
GasIut nigpÁt;pÁg; Mg [)anRKb;RKan; ehIyvamanRbsiT§PaBCagkMe)ar CaCO3¦. 
8>3>1>4- karBüa)alkarBul Al 

)ackMe)ar CaCO3 kñúgkRmit 1-3 etan¼ht edayRtUvkMNt;brimaNCak;lak; tamry³kar 
eFVIviPaKrktRmUvkarkMe)ar (Seng et al., 2006). kar)ackMe)ar CYybnSabGasuItkñúgdIRsTab;eRkam 
edaysarkarhUreRcaHénkacug Ca2+ eTARsTab;eRkam. müa:geTot RtUvpþl;Gajú:g SO4

2- nig NO3
- 

edIm,IGmkarhUreRcaH Ca2+ eTAkñúgdI RsTab;eRkam tamry³kar)acCIbs‘Um CIRss; b¤CIG‘uyer: nigkMe)ar 
edIm,IbnSabCatiGasIutekIteLIgkareFVI nIRtatkmμ . kMueRbI Cl- eRBaHvaBMumanRbsiT§PaBeT. sUmemIlEpñk 
8>2>1>3 bEnßm. 
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8>3>2- karBulCatiéRb (Salinity) 
CatiéRb KWCabrimaNd¾eRcInelIslb;énGMbilrlayenAkñúgdI EdlCaTUeTAeKvas;Evgvatamry³ 

témøénPaBcmøgGKIÁsnI (Electrical Conductivity, EC). GIuy:ugsMxan;² EdlCab;Bak;B½n§nwgCatiéRb 
éndIKW Na+, Ca2+, Mg2+, kør (Cl-) nigs‘ulpat (SO4

2-). \T§iBlénCatiéRbelIdMNaMRsUv eFVI[man 
PaBtantwgedayTwk (Water stress) karBuledaysarkarRsUbykGIuy:ug Na nig Cl elIslb; nigkar 
kat;bnßykarRsUbykFatuciBa©wm K nig Ca edaysar\T§iBlénkarRbqaMgKña. mUlehtud¾cMbgénPaB 
rgeRKaHrbs;dMNaMRsUvedaysarsarFatuéRb KWkarRsUbykbrimaNd¾eRcInelIslb;énGIuy:ug Na CaCag 
PaBtantwgedaysarTwk k¾b:uEnþkarRsUbykTwk RtUv)ankat;bnßyenAeBlEdlkMritGMbileLIgx<s;.  

FatusUdüÚm (Na) CaGñkraraMgdl;karRsUb nigdwknaMFatu Ca EdlCaehtunaM[kat;bnßykar 
lUtlas;énBnøkrukçCati . karekIneLIgénkMritCatiéRb raraMgdl;skmμPaBrbs;ktþalIkrerdukmμnIRtat 
bnßynUvbrimaNkørUPIl nigkRmiténkareFVIrsμ IsMeyaK ehIynigbegáInkRmitdMNkdegðIm nigbrimaN N 
enAkñúgrukçCati. enAkñúgCalikaBnøk brimaN K nig Ca fycuH b:uEnþkMhab;én NO3-N, Na, S nig Cl 

ekIneLIg. karFn;RTaMéndMNaMRsUveTAnwgCatiéRb ERbRbYleTAtamdMNak;kallUtlas;rbs;va eBalKWva 
Fn;kñúgeBldMNuH minFn;enAeBledImx©I ¬søwk2-3¦ Fn;enAkñúgdMNak;kalEbkKum< nigBnøÚtkMBs;edIm 
ehIyvaminFn;mþgeTotkñúgdMNak;kalecjpáa.  
8>3>2>1- lkçxNÐdI 

sRmab;karduHlUtlas;éndMNaMRsUvelIdIlicTwk eKvas;témø EC enAkñúgsUluysüúgdI b¤enAkñúg 
nisSarNaEq¥t (Saturation extract, ECe). enAtMbn;x<g;rabPñ μ M RsUvduHlUtlas;enAkRmitsMeNImdIERs 
(Field capacity) b¤eRkamkRmitenH dUecñH EC enAkñúgsUluysüúgdI mankRmitx<s;CagRbEhlBIrdgén 
ECe. karsikSaRsavRCav (Dobermann nig Fairhurst, 2000) )anbgðajGMBITMnak;TMngénCatiéRb 
eTAnwgkarFøak;cuHénTinñplRsUv tamry³smIkar ³  

TinñplTMnak;TMng ¬°¦ = 100  [12 x (ECe  3)]  ebItémøén ³  
ECe <2 dS/m: smRsb (Optimum), TinñplminFøak;cuH 

 ECe >4 dS/m: TinñplFøak;cuHbnþicbnþÜc ¬10-15°¦ 
 ECe >6 dS/m: karlUtlas; nigTinñplFøak;cuHCamFüm ¬20-50°¦ 
 ECe >10 dS/m: TinñplfycuHelIsBI 50° cMeBaHBUCminFn;  
 

8>3>2>2- mUlehtubgá 
kardaMduHdMNaMRsUvenAelIdIéRb  TTYlrgnUv\T§iBlCacMbg  edaysarEtkMritd¾x<s;énGMbilEdlGac  
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rlay)an (NaCl) EdlbNaþl[mankarBulGIuy:ug GtulükalGIuy:ug nigPaBGn;fyéntulüPaBTwk. 
mUlhtucMbgEdlbNþal[manCatiéRb b¤)as mandUcCa kareRsacRsBminRKb;RKan; b¤karxVHxatTwk enA 
rdUv b¤qñaMEdlmanePøógFøak;tictYc CatiGMbilCaerOy²RtUv)anekIteLIgenAelIdIGal;kaLaMg enAtMbn;Edl 
q¶ayBImat;smuRT CakEnøgEdlmankRmitrMhYt x<s;CagTwkePøóg karekIneLIgénkRmitCatiéRbenAkñúgTwk 
eRkamdI nigkarRCabcUlrbs;TwkéRbenAtMbn;eqñr ¬]> dIsNþrTenøemKgÁ¦. 
8>3>2>3- yuT§saRsþbgáar 

karRKb;RKgCatiéRb b¤)asRtUvEtrYmbBa©ÚlKñanUvviFIsaRsþCaeRcIn. CeRmIssMxan;²énviFIsaRsþTaMgenH 
mandUcCa ³ 

k- RbB½n§daMduH 
enAkñúgRbB½n§daMduHdMNaMRsUvtMbn;x<g;rab KYrpøas;bþÚeTAdaMdMNaMRsUveTVdg RbsinebImanTwkRKb;RKan; nig 

GakasFatuGnueRKaH. bnÞab;BICatiéRbRtUv)anhUreRcaH KRmUénkardaMduHEdlmanRsUv nigdMNaMEdlFn;nwg 
CatiéRbepSgeTot CaBiessBBYksENþkdUcCa esña Sesbania RtUvEtGnuvtþ[)aneRcInqñaM. 

x- BUCdMNaM  
eRbIBUCEdlFn;nwgCatiéRb b:uEnþCeRmIsenH enAEtminGacCMnYsviFankarRtwmRtUvénkarRKb;RKgTwk 

nigRbB½n§eRsacRsB)aneT . BUCEdlbnSMaeTAnwgkRmitCatiéRbkñúgeBlbc©úb,nñ GacnwgminsmRsbeT 
RbsinebIkRmitCatiéRbekIneLIg edaysarEtkarGnuvtþn_karRKb;RKgTwkmin)anRtwmRtUv. enAelIdI)as 
nigdIéRb kardaMduHRsUvnaM[ mankarykecjnUvbrimaN Na d¾eRcInCabnþbnÞab; nigkarhUreRcaHénGMbil 
ecjBIkñúgdI. eTaHCaya:gNak¾eday kareRbIBUCFn;CadMeNaHRsayry³eBlxøI EdlnwgeFVI[mankarekIn 
eLIgnUvCatiéRbkñúgdInaeBlGnaKtRbsin ebIminmanmeFüa)ayf μ IEdlRbesIrNamYy mkGnuvtþCMnYs 
eTenaH. 

K- karRKb;RKgTwk 
BnøicTwkERsry³eBl 2-4 s)aþh_ muneBldaMduHRsUv. minRtUveRsacRsB edayeRbIR)as;Twk 

EdlmankMhab;GMbilx<s;enaHeT . eRcaHdIbnÞab;BIdaMdMNaM edayeFVIkarBnøicTwk edIm,IlagCMrHCatiéRb 
EdlenAesssl; . RtUveFVIkarRbmUl nigrkSaTwkePøógTuk sRmab;eRbIR)as;kñúgkareRsacRsBdMNaMenA 
rdUvR)aMg. enAtamtMbn;eqñr KYrrkviFankarkarBarkarhUrcUlénTwkéRb dUcCaelIkTMnb;. 

X- karRKb;RKgCICati 
eRbIR)as;sgÁsI Zn BI 5-10 K>Rk¼ht CYykat;bnßykgVHxatsarFatuenH.  eFVI[mantulüPaB 

énkareRbIR)as;CI N, P nig K edIm,IeCosvagPaBminRbRktIénsarFatuciBa©wmrbs;dMNaM .  kar)acCI K 
mansarsMxan;Nas; BIeRBaHvaCYybegáInnUvsmamaRt K:Na, K:Mg nig K:Ca enAkñúgrukçCati. eRbIR)as; 
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(NH4)2SO4 CaRbPBénsarFatu N sRmab;)acbMb:nkñúgdMNak;kallUtlas;sMxan;² EdlmanPaBrs 
eTAnwgCatiéRb. 

g- sarFatusrIragÁ 
sarFatusrIragÁ GacCYyEklm¥dI)as edayeFVI[ pH dIfycuH. eRbIR)as;cMebIg edIm,Ipþl;RtLb; 

mkdIvijnUvsarFatu K b¤ eRbICIEdl)anmkBIkaksMNl;pÞH)ay.  
8>3>2>4- karBüa)albBaðaCatiéRb 

CeRmIsmYycMnYn edIm,IBüa)alkarBulCatiéRbmandUcCa kareFVI[hUreRcaHnUvCatiGMbilecjBIkñúg 
dIRsTab;elI ¬0-20 sm¦ edayeRbITwkeRsacRsBEdlmanKuNPaBl¥ eRBaHb¤sRsUvmanEtenARsTab; 
elIenHb:ueNaÑH. enAelIdIEdlmankMritPaKryén Na x<s; ¬>15°¦ KYr)acCIBs‘Um (CaSO4) edIm,Ikat; 
bnßyPaBEq¥tén Na enAkñúgdI. viFImYyeTotKW )aj;sUluysüúgCI K eTAelIdMNaMRsUvenAcugdMNak;kal 
EbkKum< nigkMNkMeNItkkYr. 
8>3>3- karBulEdk (Fe toxicity) 

karBulEdkbNþalmkBIrukçCati RsUbykFatuEdkeRcIneBkBIkñúgsUluysüúgdI EdlsMbUreTAeday 
Edkrlay (Fe2+) . karRsUbykFatuEdkeRcIn )anCRmujnUvskm μPaBénkareFVIGuksIutkm μrbs; b:UlI 
ehVNul Polyphenol ehIyEdlkarenHbNþal[søwkRsUvERbBN’eTACaelOgTMu (Bronzing). kar 
BulEdk k¾Tak;TinpgEdreTAnwgPaBminRbRktIénsarFatuciBa©wmeRcInmux EdleFVI[kRmiteFVIGuksIutkmμ 
rbs;b¤sFøak;cuH eRBaHfakareFVI GuksIutkmμénb¤snaM[kMritEdkrlayFøak;cuH.  

erdukmμ (Reduction) énGIuy:ug Fe3+ mansar³sMxan;Nas;kñúgkarpþl; Fe2+ lμmRKb;RKan;sRmab; 
tRmUvkarGaharFatuéndMNaMRsUv. b:uEnþebIdIGasIutenaHmanbrimaNEdkrlay (Fe2+) x<s;ehIyman pH 

Tab enaHkarBnøicTwkGacbgár[mankarBulEdk  (Ponnamperuma, 1972).  
CaerOy² enAelIdIEdllicTwk eKEtgEtsegáteXIjmankrNIBulCatiEdk )anekIteLIgenAelIdI 

Edlman pH TabCag 5 . eTaHbICaya:gNak¾eday dIlicTwkPaKeRcInEdlman pH TabCag 5 enaH 
karRbmUlpþúMCatiEdk ekItmankMritx<s;EtmYyry³eBlxøIb:ueNÑaH. cMeBaHdIGasIutsu‘lpatekItf μ I nig 
dIGasIutexSay CatiEdkGacfycuH ehIykarRbmUlpþúMrbs;vaman  550 m>Rk¼l sRmab;ry³eBlEvg. 

lkçN³dIEdllicTwkGacbgðajBIvtþmanéncMnYnd¾eRKaHfñak;rbs; Fe2+. Edk Fe2+ Edlrlay 
ekIteLIgCaRbcaMrhUtdl;cenøaHBIrab;ryeTArab;Ban; m>Rk¼l elIkElgEt enAeBl pH ekInCitNWt eTIb 
Fe2+ bnßynUvkRmitCatiBulrbs;va (<400 m>Rk¼l) (Ponnamperuma, 1972).  

karBulEdkekIteLIgenAelIdIeRcInEbb b:uEnþCaTUeTAvaekItenAelIdIdMNaMRsUvtMbn;TMnab Edllic 
TwkCaGcié®nþy_kñúgrdUvkaldaMduH . RbePTdIEdlgayTTYlrgnUvkarBulEdkmandUcCa ³ dIéntMbn;RClgPñM 
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EdlBMusUvmankarbgðÚrTwkecj ehIyEdlTTYlnUvlMhUrBIdIGasIuténtMbn;x<g;rab dIkaGUlInIt (Kaolinite) 
EdlmansmtßPaB bNþÚrkacugTab nigmanbrimaN P nig K tictYc dIl,ab;\dæGasIut dIGasIuts‘ulpat 
ek μg  dIGasIutMbn;TMnab b¤vall,ab;x<s;EdlsMbUreTAedaysarFatusrIragÁ .  

karBulEdkGacbNþalmkBIbuBVehtusMxan;²mYycMnYndUcxageRkam ³   
- mankMhab;GIuy:ugEdk Fe2+ eRcInenAkñúgdIbNþalmkBIdIman pH Tab ehIyeFVIerdukmμd¾xøaMgkøa 

kñúgeBlvalicTwk . 
- mansarFatuciBa©wmminRKb;RKan; nigK μantulüPaBénsarFatuciBa©wmkñúgdI. kgVHsarFatuciBa©wm 

pUsV½r (P) kal;süÚm (Ca) maej:süÚm (Mg) rW b:UtasüÚm (K) eFVI[kMritGuksIutkm μénb¤s nig 
kmøaMgénkarRcanecalGIuy:ugEdk Fe2+ cuHexSay . kgVH K eRcInTak;TinnigdI Edlman 
brimaN)as nigtémøpHTab ehIyEdlktþaTaMgenH vamanTMnak;TMngCamYynwgkMhab;Edk 
x<s;enAkñúgdI . 

- kMritGuksIutkmμénb¤sexSay edaysarEtenAkñúgtMbn;b¤s (Rhizosphere) sMbUreTAeday 
sarFatuGIuRdUEsns‘ulpY (H2S) Edks‘ulPIt (FeS) nigGasIutsrIragÁ EdlCasarFaturaraMg 
dl;dMNkdegðImrbs;b¤sRsUv . 

- mankareRbIR)as;kaksMNl;FatusrIragÁCaeRcIn EdlminTan;rlYyeBjelj . 
- karpþl;CabnþbnÞab;nUvFatuEdkcUleTAkñúgdI tamry³TwkeRkamdI b¤karRCabecjBIPñM . 
- kareRbIR)as;Twks¥úy b¤kaksMNl;]sSahkmμEdlmanpÞúkCatiEdkx<s; .  

8>3>3>1- eraKsBaØaénkarBulEdk 
 eraKsBaØaénkarBulEdkenH dMbUgelcecjnUvGuctUc² BN’etñatenAelIépÞsøwkTab²CageK ehIy 
GuctUc²TaMgenH cab;epþImraldalBIcugsøwk b¤ekItBaseBjépÞsøwkTaMgmUl . bnÞab;mkGucTaMgenH k¾ 
raldaleBjépÞsøwkeFVI[søwk manBN’elOgetñat rYck¾gab;CabnþbnÞab;. søwkmansPaBtUcehIyEtgEt 
enAmanPaBébtgdEdl. kñúgkrNIEdlmankarBulEdkxøaMg søwkTaMgLayERbCa BN’etñatsVay. cMeBaH 
BUCxøHcugsøwkmanBN’elOgTMuehIys¶Üt. karlUtlas; nigkarEbkKum<k¾fycuH rIÉRbB½n§b¤sRsUvk¾eLIg 
eRKatRKat minduHecjeRcInehIymanBN’etñatcas;eTARkem:A. eraKsBaØa énkarBulEdkGacekIteLIg 
kñúgGMLúgeBlBI 1-2 s)þah×eRkaysÞÚg b:uEnþCYnkalvak¾GacekItman 2Ex eRkaysÞÚgpgEdr GaRs½y 
eTAtamRbePTdI. 
8>3>3>2- viFankarbgáarkarBulEdk  

kareRbIviFIsaRsþkñúgkarRKb;RKg  nigkarbgáarkarBulEdkCameFüa)ayd¾RbesIrmYy   eRBaHfakar  
Büa)alkarBulEdk  kñúgkMLúgeBldaMduHdMNaMmankarlM)akNas;  .   viFankarTUeTAedIm,IbgáarkarBulEdk  
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 mandUcxageRkam ³ 
- BUC ³ eRbIBUCRsUvEdlFn;nwgPaBBulEdk. BUCRsUv EdlmanRbB½n§b¤slUtlas;xøaMg ehIy 

b¤smankMlaMg eFVIGuksIutkmμxøaMg manPaBFn;eTAnwgkarBulEdk RbsinebI)acCICati)an 
RKb;RKan;. 

- RKb;RKgkardaMduH ³ BnüaeBldaMduHdMNaMrhUtdl;puteBlEdlkMhab;énEdkrlay (Fe2+) 
eLIgdl;kMBUl )ann½yfaKYrdaMdMNaMkñúgry³eBl 10-20éf¶  eRkayeBldIlicTwk . 

- RKb;RKgTwk ³ eCosvagkarBnøicTwkCaRbcaM cMeBaHdIEdlmanbrimaN sarFatusrIragÁeRcIn 
nigkMhab;Edkx<s;. GnuvtþkarbgðÚrTwkecjenABak;kNþalrdUvkaldaMduH edIm,ICYykat;bnßy 
brimaN Fe2+

 enAkñúgdI. enABak;kNþaldMNak;kalEbkKum< ¬25-30éf¶ eRkaysÞÚg b¤ 
eRBaH¦ RtUvbgðÚrTwkecjBIERs[Gs; edayRKan;EtTukdI[enAesImry³eBl 7-10éf¶ edIm,I 
pÁt;pÁg;GuksIuEsn (O2) enAdMNak;kalRsUvEbkKum<. 

- RKb;RKgCICati ³ eFVI[mantulüPaBénkareRbICICati NPK b¤ NPK+kMe)ar edIm,IeCosvag 
PaBminRbRktIénsarFatuciBa©wmrbs;dMNaM. eRbICI K [)anRKb;RKan; b¤)ackMe)areTAelIdI 
GasIut eRbICIG‘uyer:RbesIrCagCIGamU:j:Úms‘ulpat. 

- RKb;RKgdI ³ GnuvtþkarP¢ÜrdIhalbnÞab;BIRbmUlplrYc edIm,IbegáInkareFVIGuksIutkmμénEdk 
(Fe2+) kñúgeBldIenATMenr. karenHCYykat;bnßykMeNInénEdk (Fe2+) EdlrlaybnÞab;BI 
mankarBnøicTwkeLIgvij . 
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sTÞanuRkm (Glossary) 
ePRtUehVóric ¬Petroferric phase¦= GnuRkumdIenAkm<úCa EdlRsTab;eRkam ¬0-50 s>m¦manvtþman 

RKYsRKevon. BaküpÞúy  Nonpetroferric phase.  
erdukm μ (Reduction) = karcMeNjeGLicRtug nigkar)at;bg;va:Lg;énbnÞúk ¬+¦ rbs;sarFatumYy. 

kñúgkrNIxøH k¾Bak;Bn§½nwgkarcMeNjGIuRdUEsn nigkar)at;bg;GuksuIEsnEdr. 
]TahrN_   Fe(OH)3 [Fe3+ ]  + 3H+   +   e-    Fe2+  +  3H2O. 

fμ DIGUrIt (Diorite) = fμ énBBYkfμkMEGrPñMePøIgEdlmanBN’RbepH b¤RbepHRkem:AmanlkçN³KRKat ehIy 
sMbUreTAedaysuIlIka nig GaluymIjÚ:m.    

fμxSac; (Sandstone) = fμ EdlkekIteLIgedaysarkMNkénsarFatuxSac; ehIymanlkçN³GasuIt.  
fμPk; (Shale) = f μ EdlkekIteLIgedaysarkMNkénsarFatul,ab; nig\dæ .  
GalUvIGal  (Alluvials) = dI EdlkekIteLIgedaysarkMNkénkkrxSac; l,ab; nig\dækñúgTwk. dI 

RbePTenH minbgðaj[eXIjc,as;nUvkarvivtþn_énRbUhVIlrbs;vaeT.  
kaGUlInIt (Kaolinite) = Er:GaluymIjÚ:msIulIkat EdlpSMeLIgedaykarRtYtKñaénsnøwk sIulIka 1 nig 

snøwkGaluymIj:Úm 1 ¬Al2Si2O5(OH)4¦.  
kUlUvIGal (Colluvial) = sarFatudI rYmmanTaMgkMeTcfμ EdlRtUv)anBaMnaMBITICRmalCit² edaykMlaMgTwk 

nigTMnaj ehIymktaMgenAEpñkxageRkaménTICRmal.  
PUKÁBVviTüa (Geology) = karsikSaGMBIlkçN³rUbsaRsþ nigrUbFatuéndI. 
PUKÖBVsNæanviTüa (Geomorphology) = karsikSaGMBIlkçN³rUbsaRsþénépÞdI nigTMnak;TMngrbs;vaeTA 

nwgrcnasm<½n§PUKÁBVsaRsþ .  
RbUnhSIg (Bronzing) = PaBRcbUkRcbl;sarFatuciBa©wmelIdMNaMRsUv EdleRcInEtekItmanenAelItMbn; 

TMnabRtUBic. GtþsBaØaNrbs;vabgðaj[eXIjnUvGucetñattUc² enAelIcugsøwkcas; 
ehIyeRcInEtekItmanenAdMNak;kalRsUvEbkKum<skm μ .  

silaem (Parent material) = bNþúMsarFatuEr: b¤srIragÁ EdlTTYlrgnUvkarricrilxøaMg b¤ 
exSayedaylkçN³KImI ehIytamdMeNIrvivtþn_énFrNI bgábegáIt)anCadI.  

smtßPaBbNþÚrkacug  (CEC) = plbUksrubénbNþÚrkacug ¬+¦ EdldIGacRsUbyk)an. KitCa 
sg;TIm:UlénbnÞúk ¬+¦kñúg mYyKILÚRkamdI ¬cmol+/kg¦.    
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sñamcRmuH (Mottles) = sñamEdlmanBN’cRmuHenAkñúgRbUhVIldI. r)ay nigPaBsMbUrN_Ebbrbs;va 
mankarERbRbYlBItictYc ¬ticCag 2°¦ eRcInbgÁÜr ¬2-20°¦ eTAeRcIn ¬elIsBI 
20°¦.  

süÚnic (Thionic phase) = GnuRkumdIenAkm<úCa EdlmanlkçN³RsedogKñanwgdIGasuIts‘ulpat. 
RsTab;eRkamrbs;vaman pH TabCag 4/5. BaküpÞúy  Nonthionic phase. 

tMbn;b¤s (Rhizosphere) = EpñkmYyéndIsßitenApÞal;nwgbrievNb¤srukçCati EdlkñúgenaH smasPaB 
nigPaBsMbUrN_EbbénBBYkmIRkub TTYlrg\T§iBlénvtþmanrbs;b¤s.  

valTMnab Lacustrine = tMbn;valTMnabEdlTTYlrgnUvkarlicedayTwkbwg. ]TahrN_ tMbn;valrab 
CMuvijCab;bwgTenøsab.  
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CMBUkTI 9  

ktaþcéRg nigkarRKb;RKg  

 
RBab visareTa, nI vuT§I, b:ul can;FI nigexov bu‘NÑariT§ 

 
9>1- Cm¶WelIdMNaMRsUv 

Cm¶WsMxan;²EdlbgáeLIgedayemeraKelIdMNaMRsUv RtUv)aneKEckecjCabIRkumFM² eTAtam 
RbePTénkarbMpøaj nigeTAtamRbePTénPñak;garbgá Edl)aneFVIkarbMpøajenAelIsrIragÁRsUvenAkñúg 
dMNak;kalénkarlUtlas;rbs;va dUcCa ³ Cm¶WelIsøwk Cm¶WelIedImnigRsTb nigCm¶WelIRKab;.l. minEt 
b:ueNÑaH enAmanCm¶WsMxan;epSg²eTotdUcCa Cm¶WvIrus (Virus diseases) Cm¶WeNma:tUt (Nematode 

diseases) Edl)anbgá[xUcxatelIdMNaMRsUvpgEdr.  
9>1>1- Cm¶WelIsøwk (Leaf diseases) 

CaCm¶WEdleFIV[søwkRsUv manPaBminRbRktIKwsøwkRsUvERbBN’RseBan rYj Rkin b¤mansñamGuc² 
elIépÞsøwk. Cm¶WTaMgenaHmandUcCa ³ 

 
9>1>1>1- Cm¶WxñarGMe)aHetñat (Rice blast) 

Cm¶WenHmankarrIkraldalxøaMgCageKenAelIdMNaMRsUv. CaBiessvaGacekIt nigrIkraldal 
enARKb;srIragÁrbs;RsUv ¬edIm søwk kYrRsUv RKab;RsUv¦. elIsBIenHeTotCm¶WenH RtUv)aneKcat;TukCaCm¶W 
pþas;sayRsUvEdleKRbTHeXIjmuneKenARbeTscin naqñaM1637 ehIy)aneFVIkarcuHpSayenARbeTs 
Cb:unnaqñaM1704 enARbeTsGIutalIqñaM1828 enAshrdæGaemrikqñaM1876 nigenA\NÐaqñaM1913 . 
cMENkenARbeTskm<úCavij eTIbEteFIVkarkt;RtaGMBICm¶wenH kñúgGMLúgqñaM1990b:ueNÑaH. 
k- eraKeraKsBaØa 

enAelIsøwk eyIg 
segáteXIjmansñam CaM 
BN’etñatRkem:A nigenA 
cMkNþalcMNuc manBN’ 
RbepHPøW. eBlEdlva 
rIkraldalFM eLIgrhUt 

 
rUbPaB 9-1 eraKsBaØaénCm¶WxñarGMe)aH (Rice Blast) 
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dl;RbEvg 3-4 sm nigTMhM 0>5 sm vamanragdUcCaxñarGMe)aH. enAelIEKménswøkmankarelcecjnUv 
cMnucBN’exμA . CadMbUgcMNuctUc²BN½ex μATaMgenHmanlkçN³tUc bnÞab;mkvak¾mankarrIkraldalya:g 
qab;rh½sBaseBjedIm nigsøwk . rIÉkYrRsUvvijmannibölPaB ¬Gar¦ mindak;RKab; ehIymanBN’exμA 
RbepH enAEpñkxagkñúgenAelITgénkYrRsUv ¬rUbPaB 9-1¦. 

x- Pak;garbgáénCm¶W 
Cm¶WenHbgáedayemeraKeQ μaH Pyricularia oryzae EdleRCotcUltam 

cenøaHekasikarukçCati vamanTMhM  19-27µm x 8-10µm. Cm¶WpSitenHrIkraldal 
xøaMgenAsItuNðPaB 22-24 GgSaes nigsMeNImbriyakasRbmaN 90-95 
PaKry. elIsBIenHeTot Cm¶WenH)aneFIV[dMNuHRKab;RsUvmankar)at;bg; . Tinñpl 
Edl)at;bg;edaysarCm¶WenH manRbmaNCa 20-25° . 

K- viFankarTb;sáat; nigkMcat; 
RtUveRCIserIsrkBUCFn;RTaM nigeFIVkardutnUvkMeTckMTI nigesμATaMgLayEdlCaTICRmkrbs;va. 

RbLak;fñaMpSit (Pyroquilion nig Tricyclazole) elIRKab;BUCmunykeTAsab daMdMNaMqøas; ¬RsUv-
sENþk¦ bBa©ÚlTwkkñúgERs[)ankMBs; 15-18 s>m sMGatRKab;edayRtaMCamYyTwkekþAkñúgkRmit 50-
55 GgSa kñúgry³eBl 10-15naTI nig)aj;fañM Benomyl b¤ Probenazol enAdMNak;kalmunRsUvepIm 
eRkayeBlecjpáa nig10éf¶bnÞab;. cMeBaHRbePTfñaM Pyroquilion nig Tricyclazole manRbsiT§PaB 
x<s; enAkñúgkarRbLak;RKab;RsUvmuneBlsabRBYs. 

 
9>1>1>2- Cm¶WGutetñat (Brown spot) 

KWCaCm¶W EdlRtUv)anrkeXIjmuneKbg¥s; enARbeTsCb:un naqñaM1900 bnÞab;mkeXIjman 
karraldalBaseBjBiPBelak EdlmankardaMduHdMNaMRsUv. CadMbUgenAqñaM 1916 Cm¶WenHRtUv)an 
eKehAfaCa Cm¶W Sesame leaf blight eRBaHcMNucGut (Oval spots) manrUbragdUcRKab;l¶. Cm¶WGutetñat 
enHmankarrIkraldalya:gxøaMgelIplitkmμdMNaMRsUv. karrIkraldalenH eyIgsegáteXIjmanenAelI 
søwk EKménsøwk nigRKab;RsUv. 

k- eraKsBaØa 
manenAelIBnøksøwkRsUv elcecj 

nUvcMNucmUltUc²EdlmanTMhM 1-14mm 
x 0>5-3mm. bnÞab;mkcMnucenHnwgrIkFM 
eLIgmanBN’etñatRkem:A enAdk;Cab;elI 

 
rUbPaB 9-2  eraKsBaØaénCm¶WGutetñat (Brown spot) 
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søwk ¬rUbPaB 9-2¦. müa:gvijeTotenAeBlEdlvarIkraldalxøaMg eFVI[RsUvminGacecjpáa)an EdlCa 
ehtunaM[mankar)at;bg;Tinñpl .  

x- Pñak;garbgáénCm¶W 
cMeBaHPñak;garbgárbs;va KWCaBBYkpSit   Helmithosporium oryzae EdlbgáenAEpñkxagelIén   

CalikarukçCati ehIymanBN’etñat ex μA TMhM 63-153µm x 14-22µm BBYkpSitenHeRCotcUleTA 
kñúgekasikarukçCati tamry³RsTab;eGBIEDm nigeramtUc²én rukçCati. ehIyBYkvaTaMgenHGacbegáItnUv 
RbBn§½b¤sEdlmanlT§PaBbeBa©jnUvsarFatuBul. elIsBIenH eTotvaGacrIkraldalya:gqab;rhs½ 
enAeBlEdlmanePøógFøak; mansMeNImbriyakasx<s;elIsBI 92° nigsItuNðPaB rvag21-36 GgSa 
¬rUbPaB 9-3¦. 

 
K- viFankarTb;sáat;nigkMcat; 
-RtUveRCIserIsBUCFn;RTaM 
-eFVIkarsMGatERsmuneBldaM 
-eFIVkarBnøicTwkenAeBlRsUvmanBnøk  
-dak;CI[)ansmRsbtamtRmUvkar rbs;rukçCati 
-eFVIkarsMGatRKab;muneBldaM ¬RtaMRKab;CamYyTwkekþAkñúgkRmitsItuNðPaB 53-54 GgSa kñúg 

ry³eBl 10-12naTI b¤eFVIkarRbLak;fñaM Antibiotic (captan, thiram, chitosan, carbendazim) nig 
)aj;fñaM Mancozeb+Triclazol enAdMNak;kalEbkKum<. 

 
9>1>1>3- Cm¶W)ak;etrIRseBansøwk (Bacterial leaf blight) 

CaRbePTCm¶W EdlrIkraldalxøaMg nigeFVIkarbMpøajya:gxøaMgkøamkelIdMNaMRsUv. ehIyCm¶WenH 
RtUv)aneKRbTHXIjenARbeTsCb:un naqñaM 1908. bnÞab;mkeTotRtUv)aneKCYb RbTHenARbeTshVIlIBIn 
km<úCa \NÐa nigmiucsiuckU. 

k- eraKsBaØa 
eraKsBaØaénCm¶WenHeyIgsegáteXIj tambeNþaysøwkénépÞsøwksñamqáÚt s¶ÜtBN’ elOg RbepH 

qñÚt enAsgxagénépÞsøwk. eraKsBaØaenHPaKeRcInekItenAeBlRsUvmankMNrkeNItkYr. elIsBIenHeTot 
enAeBl GakasFatumanlkçN³esIm eyIgGacemIleXIjCm¶WenH tamdMNk;TwkEdlmanlkçN³esIm 
kxVk; BN’elOgRbepHdUcRkj:m)arI. enAeBlGakasFatumanlkçN³smRsb eyIgsegáteXIjenAelI 

 
rUbPaB 9-3 Pñak;garbgáCm¶WGutetñat 
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søwkmancMNucdamBN’RbepHs¶Üt ehIy 
cMNuc enHbnþicmþg² k¾ERbBN’eTACaelOg 
EsøtmanlkçN³ PøW relag EdlenATIbMput 
damTaMgenH køayeTACas¶Üt relagdUchVIl 
ft ¬rUbPaB 9-4¦. 

x- Pñak;;garbgáénCm¶W 
Pñak;garbgárrbs;vaKW Xanthomonas oryzae pv. oryzae Edlmanrag CacgáwHmanTMhM 0,5-

0,8µm x 1,2-2µm. ehIykareFVIclnarbs;vaKWminEmneday spors dUcCm¶WEdlbgáedaypSitenaHeT . 
eBalKWvamanknÞúy ehIyenAral;karpøas;TIrbs;vaKWGaRs½yedayknÞúyenHÉg . cMENkÉ sItuNðPaB 
mFümsRmab;karrIklUtlas;rbs;vaKW 25-30GgSaes. b:uEnþvaGacRTaM)anrhUtdl; 53 GgSaes. 
elIsBIenHeTot karlak;xøÜnrbs;Pñak;garbgárrbs;vaPaKeRcInenAelIEpñkxageRkA nigEpñkxagkñúg énRKab; 
RsUv nigkMeTckMTI epSg²eTotEdlmanenAkñúgERs .  

K- viFankarTb;sáat; nigkMcat; 
CadMbUgRtUveFVIkarkMcat;Cm¶WenH enAelIRKab; nigenAelIkMeTckMTIEdlmanenAkñúgERs . edayRtUv 

RtaMRKab;BUCnwgsItuNðPaB 52-53 GgSaes kñúgry³eBl30naTI. eyIgk¾Gac RtaMvaCamYyl,ayTwk 
GaRkUmIsIun (Agromicine) 0,25% kñúgry³eBl12ema:g.l. RtUveFVIkareRCIserIsBUC EdlmanlkçN³ 
Fn;RTaM ¬BUCRsUvRsal¦b¤ RtUveFVIkarRbLak;fñaMRbePTGg;TI)ayUTiceTAelIRKab;BUCmunykeTAsab. 

 
9>1>1>4- Cm¶W)ak;etrIqñÚt (Bacterial leaf streak) 

CaRbePTCm¶W)ak;etrImüa:gEdleKCYbRbTHmuneKenARbeTsCb:un km<úCa nigenARbeTsepSg²eTot  
kñúgplitkm μdMNaMRsUv.  Pñak;garbgárrbs;CMgWenHPaKeRcInraldalenAelIRsTab;eGBIEDmRKab;RsUv  
ehIymanBN’ex μA nigEpñkxag eRkAénRKab;RsUv emIleTAhak; bIdUcCa BMumanTTYlrgnUvkar bMpøaj . 

k- eraKsBaØa  
cMeBaHeraKsBaØa énCm¶W 

enH eyIgsegáteXIjenA 
elIswøk mandansñamqñÚtEvg 
tambeNþaysøwk manBN’ 
etñatRkemA: ehIysñamTaMg 
enHnwgrIkFMeLIg²BaseBjépÞ

 
rUbPaB 9-4 eraKsBaØaénCm¶W)ak;etrIRseBansøwk  

 
rUbPaB 9-5  eraKsBaØaénCm¶W )ak;etrIqñÚt 
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søwk. elIsBIenHeTot enAeBlsøwkRsUvesIm eyIgsegáteXIjmandMNk; Twkl¥k; nigcMNucBgBN’elOg 
enAelIsøwk ¬rUbPaB 9-5¦. 

x- Pak;garbgáénCm¶W 
Pñak;garbgárénCm¶W)ak;etrIenHKW ³ Xanthomonas oryzae pv. oryzicola EdlmanragmUlCargVg; 

ehIymanTMhM 0,5-0,8µm x 1,2-3,5µm . sItuNðPaBmFümsRmab;karrIklUtlas; KW 29GgSaes 
ehIy)ak;etrITaMgenHnwggab;enAsItuNðPaB 50 eTA 51 GgSaes . kareRCotcUlénPñak;garbgáenH 
eTAkñúgRKab;RsUvenAdMNak;kalRsUvdak;TwkedaH tamry³karb:HTgÁicKñatamkarbeBa©jbBa©ÚlTwk nigtam 
RKab;BUC .l. 

K- viFankarTb;sáat; nigkMcat; 
RtUveFVIkardk;b¤kMeTcecalnUvRbPBCm¶WEdlsißtenAelIKl;kRBa©aMg nigcMebIgehIyRtUveRbIRKab;BUC 

Edls¥atl¥KμanCm¶W nigRtUveRbICIGasUtkñúgkRmitmYyTab. kñúgkrNIcaM)ac;GaceFVIkar)aj;fñaMRbePT 
phenazine-5-oxide . 

 
9>1>2- Cm¶WekItelIedIm nigRsTbRsUv (Stem and sheath diseases) 

CaCm¶WEdleFIV[edIm nigRsTbsøwkRsUv manPaBminRbRktI KwsøwkRsUvERbBN’rlYy rYj Rkin 
lUtEvgxusFmμtab¤mansñamGutCaMelIEpñkTaMgenaH. Cm¶WTaMgenaHmandUcCa ³ 
9>1>2>1- Cm¶WRsUveQ μal (Bakanae) 

k- eraKsBaØa 
CaRbePTCm¶WEdlRtUv)aneKrkeXIjCaelIkdMbUg enAkñúgRbeTsCb:un naqñaM1828 bnÞab;mk 

eXIjmankarratt,atenAtamRbeTsnana EdlmankardaMduHdMNaMRsUvrYmTaMgRbeTskm<úCapgEdr . Edl 
karbMpøajrbs;va KWeFIV[rukçCatilUtkMBs;xusRbRktI . minEtb:ueNÑaHedImRsUvEdlekItCm¶WenH CaTUeTA 
RtUv)angab; muneBlRsUvkMNr 
kMeNItkYr b¤ebIBMudUecñaHeTedImRsUv 
TaMgenaHmannibölPaB b¤GarK μan 
kYr. BnøkrukçCatimanBN’elOg 
rYj s¶Ütb¤s rlYy ehIyedImRsUv 
lUtEvgxusFmμta¬rUbPaB 9-6¦. 

x- Pñak;garbgáénCm¶W 
Pñak;;garbgáeQμaH Fusarium oryzae eRkam\T§iBlénsarFatuBulrbs;pSitenH  eFIV[rukçCatiman  

 
rUbPaB 9-6  eraKsBaØaénCm¶W RsUveQ μal 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

 - 234 - 

karlUtkMBs;x<s;xusRbRktI  edImmanlkçN³tUcsþÚcBN’elOg  nigTIbMputrukçCatiGacgab;.  pSitbgáCm¶W  
enHman Microconidia ragmUlEdl 
manTMhM 5-12 x 1.5-2.5µm 

ehIy Spore manTMhM 5-15µm. 
kar)at;bg;Tinñpl edaysarCm¶WenH 
manRbmaN 15-20 PaKry 
¬rUbPaB 9-7¦. 

K- viFankarTb;sáat; nigkMcat; 
daMdMNaMqøas;RbLak;RKab;RsUvCamYyfñaMpSit benomyl b¤ thiram b¤cabendazim nigeRbIBUCFn;. 

9>1>2>2- Cm¶WrlYyedImRsUv (Stem rot) 

 CaRbePTCm¶W EdleFIVkarbMpøajelIedImRsUv ehIyRtUv)aneKrkeXIjenARbeTsGIutalI qñaM1876 
RbeTsCb:un qñaM1910 RbeTs\NÐa qñaM1913 RbeTsRsIlgáa qñaM1920 RbeTsevotNam nig shrdæ 
Gaemrik qñaM1921 RbeTs hIVlIBIn qñaM1924 nigenA RbeTskm<úCa )ancab;epþIm eFIVkarsikSaRsavRCav 
naqñaM 2005 . 

k- eraKsBaØa 
eraKsBaØaénCm¶WenH KWCa 

TUeTA eyIgsegáteXIjelc 
ecjenABak;kNþal éndMNak; 
kalRsUvEbkKum<. edImRsUv 
nigRsTbsøwk rlYy bnÞab;mk 
eFIV[edIm RsUvTaMgenaHdUl 
rlMeTAelI dIenAeBlRsUvcab; 
epþImdak;RKab; . karraldal 
énCm¶WenH CaTUeTAekIteLIg 
enAeBlRsUv manGayukal 
1-1>5 Ex eRkayeBlsÞÚg 
rhUtdl;RsUvepIm. PaBrlYy enHsißtenAEpñkxagkñúgénedImRsUv manBN’CaMexμAenACMuvijedImRsUv 
¬rUbPaB 9-8¦. 

x- Pñak;garbgáénCm¶W 

rUbPaB 9-7 Pñak;garbgáCm¶WRsUveQμal Fusarium oryzae  

 
rUbPaB 9-8 eraKsBaØaénCm¶W rlYyedImRsUv 
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Pñak;garbgárbs;vaKW Sclerotium oryzae cattaneo manragmUl dUcBgRkeBIBN’Rkem:A enACab; 
nwgRsTab;søwkRsUv ehIymanRbEvg 104-165µm x 8>7-17>7 µm nigman ascospore cMnYn8 . 
enAkñúglkçxNÐdIs¶Üt Pñak;garbgáenH Gacrs;)anrhUtdl; 133éf¶ EtvaGacgab;enACMerAdI 20sm 
edaysarkMedARBHGaTitü. 

K- viFankarTb;sáat; nigkMcat; 
bgðÚrTwkecjBIERskñúgry³eBl 1>5-2Ex rhUtdl;RsUvepIm edayeFVIkaeeRsacTwkvij daMdMNaM 

qøas; ¬RsUv1-2 qñaM¦ bEnßmCIb:UtasüÚm eRbIfñaMpSit Edifenphos b¤ Validamicin b¤ Carbendazim b¤ 
Isoprothiolane )aj;muneBlRsUvEbkKum< edIm,I[RsUvmanPaBFn;nwgCm¶W . 
9>1>2>3- Cm¶WrlYyRsTb (Sheath rot)  

CaRbePTCm¶W EdlRtUv)aneKbriyayCaelIkdMbUgenARbeTsétva:n; naqñaM1922. bnÞab;mk 
RtUv)aneKRbTHeXIjenARbeTsCb:un \NÐa bg;køaEds km<úCa RsIlgáa EknnIya: miucsiuckU nigshrdæ 
Gaemrik. elIsBIenHeTot Cm¶WenHmankarrIkraldalya:gxøaMgenAelIERsR)aMg . 

k- eraKsBaØa 
eraKsBaØaénCm¶WenH eyIgsegáteXIjPaBrlYyenAelIRsTbsøwk nigeFVI[kYrRsUvminGac 

lUtlas;ecjpáatamFm μta)an. CadMbUgcMNucCaMexμAetñat elcecjelIRsTbsøwk manragRTEvg nigman 
TMhM 0/5-1/5 s>m. ehIybnÞab;mksñamTaMgenHnwgrIkraldalFMeLIg² BaseBjRsTbswøk eday 
cMNuckNþalénsñamTaMgenHmanBN’RbepHragetñat PøW. CaTUeTARsUvEdlTTYlrgnUvCm¶WenH PaKeRcIn 
niböledayK μandak;RKab;. 

x- Pak;garbgáCm¶W 
Pñak;garbgárbs;Cm¶WenH KWBBYkpSit Sarocladium oryzae (Sawada) W. Gams & D. 

Hawksworth  Edlman mycelium BN’s qμa²dUcsésGMe)aH Ggát;p©itmanTMhM 1/5-2 µm nig 
Conidia manTMhM 4-9 x 1-2/5 µm . ehIymanlkçN³exSay edayCaFm μta karcmøgrbs;vaEtgEt 
GaRs½ynigvtþmannUvdgáÚvsIurUgedIm b¤edaymUlehtuepSg²eTotdUcCa karcmøgCm¶WvIrus nigkarbMpøaj 
rbs;stVli¥tdéTeTotelIRsTb;søwkTg;C½y. minEtb:ueNÑaHkarbMpøajrbs;Cm¶WenH PaKeRcInbgáelIRsTb 
søwk Ek,rkYrRsUvxI© . enAeBlxøHeTotPñak;garbgáénpSitenH eFVIkarcmøgelIRsTbswøk RsUvCamYynwg 
Pñak;garénCm¶W)ak;etrI (Pseudomonas fuscovaginae) CaehtueFVI[RKab;RsUvmankarpøas;bþÚrBN’ 
CasEsøt.  vaGacrs;enAelIkMeTckMTIkaksMNl; nigelIRKab;RsUv. 

K- viFankarTb;sáat; nigkMcat; 
- eRbIBUCEdlmanPaBFn;RTaM 
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- eFVIkarkMcat;stVli¥tcéRgedayRtUv eFVIkar)aj;fñaMksikmμenAeBlcaM)ac;KW phosphamidon 

CafñaMstVli¥tlayCamYyfñaMpSit tridemorph 
- eFVIkarRbLak;RKab;RsUvCamYyfñaMpSit mancozeb nig benomyl edIm,IsMGatpSitelIRKab; 

eFVIkarkMcat;)ak;etrI Pseudomonas fluorescens Gackat;bnßyCm¶WrlYyRsTb . 
9>1>3- Cm¶WekItelIRKab;RsUv (Grain diseases) 

CaCm¶WEdleFIV[RKab;RsUv manPaBminRbRktI KwRKab;RsUvERbBN’mansñamCaM b¤Gut²elIRKab;RsUv 
b¤RKab;RsUvTaMgenaHeLIgpÞúH. Cm¶WTaMgenaHmandUcCa ³ 
9>1>3>1- Cm¶WERmgePøIg (Kernel smut) 

CaRbePTCm¶W EdlmankarrIkraldalenAelIRKab;RsUv ehIymankarrIkralxøaMg enAbNþaRbeTs 
mYycMnYndUcCa ³ Cb:un hIVlIBIn \NÐa \NÐÚeNsIu éf km<úCa shrdæGaemric.l.  

k- eraKsBaØa 
eraKsBaØaénCm¶WenH eXIjmanenAelI 

RKab;RsUvénkYrRsUv ehIymanBN’exμA dUcFüúÚg 
ehIyes<ótKμanRKab; ¬rUbPaB 9-9¦. 

x- Pñak;garbgáénCm¶W 
Pñak;garbgárbs;vaKW Tilletia 

barclayana (Bref.) ehIy s<r (Spore) man 
TMhMBI 14µm eTA 36µm manBN’etñatPøWbnÞab;mkERbeTACaexμA. pSitenHGaceFIVclnatamxül; tam 
Twk nigGacqøgeTArukçCati epSgeTot tamry³karb:HTgÁicKña. Cm¶WenHelcecj[eyIgeXIjenAeBl 
RsUvcab;epþImdak;emSA. RbPBEdlbNþal[ekItCm¶WenH KWdIERsEdlmanRCuHRKab;RsUvmanCm¶W ehIyPñak; 
garbgárbs;vaGacrs;enAkñúgERs)anRbmaN 6Ex . 

K- viFankarTb;sáat; nigkMcat; 
daMdMNaMqøas; eFVIkarsMGatERs eFVIkarsMGatRKab;BUC eRCIserIsrkBUCFn;RTaM b¤ )aj;fñaMenAdMNak; 

kallUtlas; . 
9>1>3>2- Cm¶WFüÚgébtg (False smut) 

Cm¶WenHRtUv)anBiBN’naedayelak Cooke naqñaM 1878 . ehIy)anraldalenARbeTshVIlIBIn 
naqñaM1918 nigenA RbeTsPUma naqñaM 1935. rhUtmk dl;bc©úb,nñ eKRbTH eXIjCm¶WenH manenA 
RKb;RbeTsTaMg Gs;Edl)andaMRsUv rYmTaMgkm<úCapgEdr . 

 

 
rUbPaB 9-9 eraKsBaØaénCm¶W )ak;etrIqñÚt 
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k- eraKsBaØa 
eKsegáteXIjmanenAelIkYrRsUv manBN’elOgRkhmdUcsøaTMu duHCakBa©MúdUcpáaenABT½§CMuvij 

RKab;RsUvdUcdMuFUlI ¬rUbPaB 9-10¦. 

x- Pñak;garbgá 
Cm¶WenHbgáredayemeraK Ustilaginodea virens Cooke EdlmanTMhM 3-5µm x 4-6µm 

raldalxøaMgenAeBlRsUvcab;ecjpáa nigmanGakasFatuesIm. müa:geTotbNaþlmkBIkardak;CIGasUt 
elIskRmit ¬rUbPaB 9-11¦. 

K- viFankarTb;sáat; nigkMcat; 
sMGatRKab;RsUvedayRtaMTwkekþAkñúgkRmit 50-55 

GgSa kñúgry³eBl 10-12naTI RbLak; RKab;CamYyfñaM Sulem 

1:1000 ry³eBl 30 naTI )aj;fñaM Jinggamycin )layCamYy 

Bordeaux mixture b¤ Chlorothalonil layCamYy 
Metalaxyl combinations b¤ Triadimefon b¤ Carbendazim. 
enAkñúgkarGnuvtþCak;Esþg kardaMdMNaM qøas;k¾CaviFankarmYyl¥ kñúgkarkat;bnßyCm¶WenH. 
RtUveRbIBUCFn;RTaMkñúgkardaMduH EdlCaCeRmIsd¾l¥kñúg karTb;sáat;nUvCm¶WenH. 

 
9>1>4- Cm¶Wvirus (Virus diseases) 

eraKsBaØaénCm¶WvIrusmanekIteLIgenAelIRKb;srIragÁéndMNaMRsUv. Cm¶W vIrussMxan;²elIdMNaMRsUv 
rYmman ³ 
9>1>4>1- Cm¶WTg;eRKa (Tungro diseases) 

KWCaCm¶WcMbgeK kñúgRbvtþiénkarsikSanUvCm¶WvIrus rbs;dMNaMRsUv. enAedImstvtSTI20 GñkR)aCJ 
Cb:un mñak;eQμaH takamma: )aneFVIkarGHGagfa Cm¶WenHGacRtUv)ancmøgedaystVli¥teTArukçCati. rhUt 

 
rUbPaB 9-10 eraKsBaØaénCm¶W FüÚgébtg 

 
rUbPaB 9-11 Pañk;garbgáCm¶W FüÚgébtg 

Ustilaginodea virens Cooke 
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mkdl;bc©úb,nñenH Cm¶WTg;eRKaRtUv)aneKCYbRbTHenARbeTsCb:un km<úCa nigbNþaRbeTsepSg²eTot 
enAGasIu . 

k- eraKsBaØa 
eBlEdlbgáredayCm¶WenH edIm 

RsUvetO nigEbkKum<)antic. EtebIsin 
Cm¶WenHekIteLIgenAeRkay eBlGayu 
kal RsUv)an 60éf¶ enaHva nwgelcecj 
nUveraKsBaØaepSgeTot dUcCaswøkBN’ 
elOgx©I ERbeTACaBN’elOgTwkRkUc. ehIyenAelIsøwkxI© mansñamGuc²BN’TwkRkUccMruH Edlelcecj 
BIEpñkcugénsøwk . cMeBaHsøwkcas; vijelcecjnUvcMnuctUc² BN’eRcHmanTMhMepSg²Kña EdlCaehtueFVI[ 
edImRsUvecjpáayWt mankYrtUc nigK μandak;RKab;. 

x- Pñak;garbgá 
Pñak;garcmøgCm¶WenH KWBBYkmmacébtg Green leafhoppers Edlman lT§PaBkñúgkarcmøg 

Cm¶WBIedImRsUvmYy eTAedImRsUvmYyeTot . mmacébtgEdl)anCBa¢k;rukçrselIrukçCati EdlmanpÞúkCm¶W 
vIrus KWvaGaccmøgeTArukçCatidéTeTot kñúgry³eBl1-5éf¶. Cm¶WenHnwgelcecjnUveraKsBaØaelIrukçCati 
cmøgeRkayeBlEdlvIrusRtUv)ancmøgeTArukçCatienaH kñúgry³eBlBI 7 eTA10éf¶ . 

K- viFankarTb;sáat; nigkMcat; 
RtUveFVIkarRbmUl b¤dkykecj nigdutecalCabnÞan; nUvedImRsUvTaMgLayEdlTTYlrgnUvCm¶WenH 

b¤RtUveFVIkar)aj;fñaM stVli¥tRbePT carbohfuran kñúgkrNIcaM)ac;. 
 

9>1>4>2- Cm¶WetOes μA (Grassy stunt) 

CaRbePTCm¶WvIrus EdlCanic©CakalEtgRcLMKñaeTAnwgCm¶WvIruselOgetO ehIyRtUv)aneKkt; 
sMKal;CaelIkdMbUgenARbeTshIVlIBInnaqñaM1962 bnÞab;mkk¾maneFVIkarkt;Rta nigsikSaenAtamtMbn; 
EdlmankardaMduHdMNaMRsUv rYmTaMgRbeTskm<úCapg. 

k- eraKsBaØa 
CaeraKsBaØaénCm¶WenH KWeyIgsegáteXIjedIm 

RsUvduHEbkKum<cMnYneRcIn ceg¥ót nigetOtUc²xus 
RbRktI EtmanBN’ébtgCagRsUvEdlekItCm¶WelOgTMu 
¬rUbPaB 9-13¦. 

 
rUbPaB 9-12 eraKsBaØaénCm¶W Tg;eRKa 

 
rUbPaB 9-13 eraKsBaØaénCm¶W etOesμA 
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x- Pñak;garcmøg 
Pñak;garcmøgCm¶WenH KWBBYkmmacetñat (Nilaparvata lugens). tamkarsikSa)anbgðajfa 

cMnYndg;sIuetrbs;mmacetñatEdlmancab;BI 20-40° GacmanlT§PaBcmøgCm¶WvIrus RbePTenHeTAelI 
dMNaMRsUv)anya:ggay (Rivera et al., 1966; IRRI, 1968). müa:geTot BBYkmmacetñatTaMgenH 
GacmanlT§PaBcmøgCm¶W eRkayeBlvaCBa¢k;edImRsUvEdlmanCm¶W ry³eBl 30naTI ehIyvIrusenaH nWg 
qøgcUleTAsg¶MenAkñúgsrIragÁBBYkmmacetñatRbman 10-11 éf¶. vaGaccmøgCm¶WeTArukçCatiepSgeTot 
tamry³BBYkmmacetñat Edl)anCBa¢k;edImRsUvepSgeTot kñúgry³eBl 5-15naTI . 

K- viFanTb;sáat; nigkarkMcat; ³  
eRbIviFankarN_cRmuH (IPM) edIm,IRKb;RKgmmacetñat dUcCa³ 
- RtUveRbIBUCRsUvFn; 
- eRbIeBlevladaMduH[smRsb b¤daMRsUv[RBmKña 
- eRbICIGasUteTAtamkRmiténkarENnaMkñúgkarRKb;RKgmmacetñat 
- )aj;fñaMksikmμ edIm,IkMcat;mmacetñatkñúgkrNIcaM)ac; . 
 

9>1>4>3- Cm¶WetOrYjsøwk (Ragged stunt) 

CaRbePTCm¶WvIrus EdleFVI[edImRsUvK μan kYr KμanRKab; ehIyedIm nigsøwkmanlkçN³etO 
nigrYj. 

k- eraKsBaØa 
eraKsBaØaénCm¶W 

eKsegáteXIjedIm RsUvmanlkçN³etO 
søwkrYj sésEvg eLIge)a:genAelIsøwk 
nigRsTab;Ek,kkYrRsUv. CaTUeTAsøwk 
RsUvmanlkçN³rYj rmYrenAEpøkxagelI. 
ehIybnÞab;mkswøkTaMgenH ERbBN’ BIelOgeTAelOgetñat EdlCaehtueFVI[søwkTaMgenHgay)ak; 
¬rUbPaB9-13¦. 

x- Pñak;garcmøg ³  
Pñak;garcmøgCm¶WenH KWBBYkmmacetñat Brown planthopper (Nilaparvata lugens) EdlGac 

cmøgeTArukçCatinUvCm¶WvirusRbePTenH enAeBlBYkvaCBa¢k;edImRsUvkñúgry³eBl24 ema:g ehIyCm¶WenH 
nwgelcecjnUveraKsBaØa 30-35 éf¶ eRkayeBlcmøg. sMxan;CagenHeTot kUnmmacEdlmanGayu 

  
rUbPaB 9-13 eraKsBaØaénCm¶W etOrYjsøwk 
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)an 5éf¶ GacmanlT§PaBcmøgCm¶Wx<s;CagmmaceBjv½y. vaGaccmøgnUvvirusenH)any:aggay eRkay 
eBlCBa¢k;)an 1-6ema:g . 

K- viFankarTb;sáat; nigkMcat; 
eRbIviFankarN_cRmuH (IPM) edIm,IRKb;RKgmmacetñat dUcCa³ 
- RtUveRbIBUCRsUvFn; 
- eRbIeBlevladaMduH[smRsb b¤daMRsUv[RBmKña 
- eRbICIGasUteTAtamkMriténkarENnaMkñúgkarRKb;RKgmmacetñat 
- )aj;fñaMksikmμedIm,IkMcat;mmacetñatkñúgkrNIcaM)ac; . 
 

9>1>5- Cm¶WeNma:tUt (Nematode diseases) 

Cm¶WenH bgáeLIgedayBBYkeNm:atUt  sIubMpøajsrIragÁepSg²éndMNaMRsUv  EdlbNþal[dMNaM  
lUtlas;min)anl¥. eraKsBaØaénCm¶WeNm:atUtenH manekIteLIgenAelIRKb;srIragÁéndMNaMRsUv. Cm¶W 
eNm:atUtsMxan;²elIdMNaMRsUvrYmman ³ 
9>1>5>1- eNma:tUtelIedImRsUv (Rice stem nematode)  

CaRbePTeNma:tUt EdleFVIkarbMpøajxaøMgenAkñúgtMbn;ERsTwkeRCA CaBiessKWenAkñúgtMbn;ERsval 
TMnablicTwknardUvvsSa . eKsegáteXIjkarbMpøajrbs;vamanenA RbeTsbg;køaeds \NÐa ma:dahÁasáa 
ma:elsIu PUma éf km<úCa evotNam nigGg;eKøs. enARbeTsevotNam kar)at;bg;Tinñpl edaysar 
eNma:tUtRbePTenH manBI 50-100° enAkñúgERsTwkeRCA . 

k- eraKsBaØa 
eraKsBaØamansegáteXIj elcecjenARKb;dMNak;kallUtlas;rbs;RsUv eBalKWEpñkxagcug 

énsøwkmanBN’s rmUrRCYj . rIÉkYrRsUvvij manlkçN³rYj rmUrCab;nwgRsTab; ehIyGar mindak;RKab;. 
x- Pñak;garbgá 
Cm¶WenHbgáedayeNm:atUt Ditylenchus angustus . kñúgvdþCIviteNma:tUtRbePTenH Kwvars;enA 

nigsIubMpøaj edImRsUvenAEpñkxagelIénsøwkx©I² nigelIbNþÚlx©IénkMNkMeNItkYr. elIsBIenHeTot karbnþ 

 
rUbPaB 9-14 eraKsBaØaénCm¶W bgáedayBBYk eNma:tUt 
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BUC nigbegáItkUnecArbs;BYkva eKsegáteXIjmanenAkñúgExmifuna nigExvicäika . sItuNðPaBsmRsb 
sRmab;karlUtlas;rbs;vaKW 27-30 GgSaes ¬rUbPaB 9-14¦. 

K- viFankarTb;sáat; nigkMcat; 
- dkRbmUlykecjnUvKum<RsUv EdlTTYlrgnUvkarbMpøajBIeNma:tUt nigeFVIkarbMpøajecal 

nUvrukçCatiCRmkrbs;va dUcCaesμA Echinochloa colona Link, esμA Leersia hexandra 

Sw, esμA Sacciolepsis interrupta Stapf ¬sUmemIlcMNuc 9.3¦ 
- daMdMNaMqøas;enAeBlP¢Ür 
- RtUveFVIkarvas;EvgnUvkRmitTwkkñúgERs 
- eRCIserIsBUCFn; 
- eFVIkar)aj;fñaM carbofuran nig benomyl . 
 

9>1>5>2- eNma:tUtBkb¤sRsUv (Rice root-knot nematode) 
CaRbePTeNma:tUt Edl)aneFVIkarbMpøajya:gxøaMg ehIyRtUv)aneKcat;TukCabBaðasMxan;Edr   

enAkñúgplitkm μ dMNaMRsUv. eKsegáteXIjeNma:tUtRbePTenH 
manenAkñúg RbeTskm<úCa Lav evotNam PUma hIVlIBIn éf 
nigshrdæ Gaemrik . 

k- eraKsBaØa 
eraKsBaØamansegáteXIjedImRsUvmanlkçN³etO Rkin 

minEbkKum< swøkmanBN’elOgTMuenAEpñkxagcug ehIyGENþt 
elIépÞTwk EdleFVI[ksikrmYycMnYnehAfa Cm¶WRcac;. elIsBIenH 
eTot manelcecj ya:gc,as;nUvdMuBk²tamb¤sRsUv . enAeBl 
edImRsUvTTYlrgnUvkarbMpøajF¶n;F¶r KWeFVI[RsUvenaHecjpáa nigTMuqab;ehIyswøkmanlkçN³xJúkxJI 
¬rUbPaB9-15¦. 

x- Pñak;garbgá 
Cm¶WenHbgáedayeNm:atUt Meloidogyne graminicola Golden & Birchfield. vdþCIvit 

eNma:tUtRbePTenH KWGacrs;)ankñúgry³eBl 19-51 éf¶ kñúgsItuNðPaB 22-29 GgSaes. emjI 
rbs;vacUlcitþBgdak;elIsMbkénb¤sRsUv ehIykUnrbs;vaeRCotcUleTAenAkñúgekasikaénb¤sRsUv kñúg 
ry³eBl 41 ema:geRkay. 72ema:geRkaymkvak¾GacbegáIt)anCadMuBk enAelIb¤sRsUv. eNma:tUt 
RbePTenH minFn;eTAnwglkçxNÐTwkliceTb:uEnþeTaHCay:agNakIþ k¾vaGacrs;enAkñúgb¤sRsUv)anya:g 

 
rUbPaB 9-15  eraKsBaØaénCm¶WBkb¤s 

RsUvbgár eday  eNm:atUt 
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gay. cMeBaHsMeNImdIEdlsmRsb sRmab;karrs;enArbs;vaKW 32°. EtsRmab;karrIkraldal 
rbs;va KWkñúgsMeNImdI 20-30° CaBiess enAeBlRsUvEbkKum< nigkMNkMeNItkYr . 

K- viFankarTb;sáat; nigkMcat; 
- RtUveFVIkarBnøicTwkERs 
- RtUveFVIkardaMdMNaMqøas; 
- RtUvdaMBUCRsUvEdlmanPaBFn;RTaM 
- RtUveRbIfñaM systemic chemical EdlmandUcCa oxamyl, fensulfothion, nig phorate, 

cabofuran. 
 

9>2- stVl¥itsIuRsUv 
stVl¥itmanTMnak;TMngya:gCitsñiteTAnwgdMNaMRsUv . stVl¥itxøHykRsUvCaGahar nigCRmk 

RtUv)aneKehAfa } stVl¥itcéRg } nigxøHeTotCastVl¥itEdlcab;stVl¥itcéRgCaGahar RtUv)aneKehA 
fa }stVl¥itmanRbeyaCn_ } . enAkñúgesovePAenH eyIgniyayEtGMBIstVli¥tcéRgb:ueNÑaH. 

enAkñúgry³eBlénkarlUtlas;éndMNaMRsUv stVl¥itsIuRsUvGacsIutamEpñkepSg²éndMNaMdUcCa ³ 
RbB½n§b£s søwwk edIm kYr nigRKab;. minEtb:ueNÑaH enAeRkayeBlRbmUlpl plitplEdlrkSaTukenAkñúg 
CRgukEtgEtTTYlrgkaryaryI BIstVl¥itmYycMnYnpgEdr . stVli¥tsIuRsUvRtUv)anEckecjCa bYnRkum 
sMxan;²eTAtamTIkEnøgénkarsIurbs;va ³ ¬1¦stVl¥itsIuRbB½n§b£s ¬2¦stVl¥itsIuedIm nigsøwk ¬3¦stV 
l¥itCBa¢k;RKab;RsUv ¬4¦stVl¥itsIuRKab;RsUv/Ggár kñúgCRgúk . 

 
9>2>1- stVl¥itsIuRbB½n§b¤s 

CaBYkstVl¥itcéRgEdlsIuedayTMBarEpñkxøH²  b¤TaMgRsugénb¤s  b¤CBa¢k;ykrukçrsBIb¤séndMNaM 
RsUvEdleFVI[dMNaMRsUvmankarlUtlas;yWt b¤gab;TaMgKum< RbsinebIkarsIuenaHmanPaBF¶n;F¶r . stVl¥it  
RbePTenH GacsIubMpøajEpñkepSg²eToténdMNaMpgEdr.stVl¥itsIuRbB½n§b¤séndMNaMRsUvsMxan;²rYmman³ 
 
9>2>1>1- écb¤sRsUv Rhopalosiphum rufiabdominalis nig Tetraneura nigriabdominalis, 

Hemiptera: Aphididae 
manécb¤sRsUvbIRbePT GacCBa¢k;bWtykrukçrsBIb¤sRsUv bNþal[edImRsUv køayCaBN’elOg 

¬rUbPaB 9-16¦. karbMpøajelIdMNaMRsUvmanlkçN³CadMu²enAkñúgERs. BYkécb¤s R. rufiabdominalis 
¬rUbPaB 9-17k¦. eBjv½ymansøabehIrpøas;TIBI rukçCatiCRmk Edlvars;enAnardUvR)aMg b¤rdUvRtCak; 
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mksIubMpøaj RsUv. RbePTécxøHeTot enArdUvRtCak; vasIubMpøajedImeQI nigmanxøHeTot rs;enAelIesμA 
nardUvR)aMg.  

écb¤sRsUv T. nigriabdominalis jIbegáIt 
kUnecAtUc²CaeRcIn enAEpñkKl;énedImRsUv. kUnéc 
TaMgenaHmanragmUlRTEvg ehIyeXIjenACab;nwg 
b¤sRsUv enAeBleyIgcab;dkedImRsUv[putb¤sBIdI 
¬rUbPaB 9-17x¦. kUnécBN’etñatbeBa©jTwkman 
CatisáBIkñúgxøÜn EdlGacTak;TajBYkRsemac. BYk 
RsemacGackarBarBYkécBIstVrMBar nig)a:ra:sIut. 
BYkRsemacTaMgenHk¾GacBaMnaM b£bBa¢ÚnBYkécBIedIm 
RsUvmYyeTA edImRsUvmYyeTot)anEdr. RsemacCIk 
rUgdIenAEpñkxagKl;énedImRsUv ehIyBaMnaMkUnéc 
tUc² EdlmanxøÜnTn;enAEpñkxageRkamépÞdIeTAelI 
b¤s. 

 
 

9>2>1>2- RsemacePøIg (Solenopsis geminata Fabricius, Hymenoptera: Formicidae) 
RsemaccUlcitþrs;enAtamPøWERstMbn;TMnab rWtMbn;dIx<s; . BYkvamincUlcitþrs;enAtMbn;dIERslic 

TwkeT. manRsemacCaeRcInRbePTdUcCa S. geminata ¬rUbPaB 9-18k¦ EdlCYnkal vasIubMpøajRKab; 
RsUvEdleTIbnwgsab nigsIubMpøajsøwk. CaBiesseTAeTot RsemacenHvacUlcitþEsVgrkcab; stVl¥itdéT 
eTotCacMNIrbs;vapgEdr. RsemacenHEsVgrkcMNIdUcCa RKab;RsUvEdlsabenAeBlyb;kñúgERsKμan 
Twk. BYkvaBaMCBa¢ÚnRKab;RsUvTaMgenaHeTATukkñúgsMbukeRkamdI CaehtubNþal[RsUvkñúgERs mankar)at; 
Kum< ¬rUbPaBTI 9-18x¦. karsabRKab;RsUvTukyUrenA kñúgERsK μanTwk eFVI[mankar)at;bg;kan;EteRcIn 

 
rUbPaB 9-16 karbMpøajBIBBYkécb¤sRsUv 

 
rUbPaB 9-17 éceBjv½y nigkUnenAnwgb¤sRsUv 

 
rUbPaB 9-18 stVRsemacePøIg nigkarbMpøaj

k x

k x 
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ehtudUecñHehIyTwk ePøógCaktþasMxan;enAeBlsabeRBaH kñúgERsEdlmanvtþmanstVRsemacePøIgenH.  
viFankarRKb;RKg begáInbrimaNRKab;BUCedIm,ICMnYskar)at;bg; EdlbgáeLIgeday Rsemac .  

RbLak;RKab;BUCCamYyfñaMsmøab;stVl¥it KWCaviFankar mYymanRbsiT§PaBbMput. 
 

9>2>1>3- xμ úldI ³ Gryllotalpa orientalis Burmeister, Orthoptera: Gryllotalpidae 
eKGacsMKal;va)anedayTMhMxçÜnvaFM RTUg nigeCIgxagmuxmanTMhMFM . x μ úldI G. orientalis KWCa 

stVl¥itEdlrs;enAkñúgdI nigCastVl¥itEdlBUEkehIr eTaHbICamansøabxøIk¾eday müa:geTotvaCastVl¥it 
cUlcitþBnøWePøIg. stVeBjv½y nigkUnrbs;vasIubMpøajRbB½n§b¤s. x μ úldICIkrUgcUleTAkñúgdI edaysareCIg 
FMxagmuxrbs;va ¬rUbPaB 9-19¦. stVeBjv½yGacsIuRKab;RsUvEdlsabeRBaH nigRbB½n§b¤s. BYkvak¾ 
GacEsVgrkcMNIdUcCaRKab;RsUv b¤stVl¥itdéTeTotenAelIdIpgEdr. enAeBléf¶valak;xøÜneenAeRkamdI 
ehIy CaerOy²eKGacRbTHeXIjvaEhlTwkenAkñúgERs 
licTwk. RbCakrvaGacekIneLIgx<s;xusBIFm μta ebIsin 
rdUvR)aMgmanry³eBlxøI. RsUvEdlenAtUc b¤dMNak; 
kalEbkKum<dMbUg Gacgab;edaysarkar)at;bg;b¤s 
edaybegáItCasñamval)at;Kum<mþMú²enAkñúgERs ¬rUbPaB 
9-20¦. 

viFankarRKb;RKg  
rkSaTwk[manenAkñúgERsCaRbcaM BIeRBaHxμ úldIminGac 
rs;enAeRkamTwk)aneT nigGackarBarva min[kayeFVIrn§ 
enAkñúgdI)aneTotpg. KμanBUCEdlmanlkçN³ Fn;RTaM 
eTAnwgvaeT. nuybMBulpSMeLIgedayknÞk;layCamYy 
fñaMsMlab;stVl¥it GacRtUv)andak;enAkñúgERs b¤enAtam 
PøWERs edIm,I smøab;stVx μ úldIEdlEsVgrkcMNIenAeBlyb; . 

 
9>2>2- stVl¥itsIuedIm nigsøwk 

CaBYkstVl¥itsIuedayTMBarEpñkxøH² b¤TaMgRsugénedIm b¤swøk b¤CBa¢k;ykrukçrsBIedIm b¤søwk 
éndMNaMRsUv EdleFVI[dMNaMRsUvmankarlUtlas;yWt b¤)at;bg;edImRsUvxøH² b¤gab;TaMgKum< RbsinebIkar 
sIuenaHmanPaBF¶n;F¶r. stVl¥itRbePTenHGacsIubMpøajEpñkepSg²eToténdMNaMpgEdr. stVl¥itsIuedIm 
nigsøwk éndMNaMRsUvsMxan;²rYmman ³ 

 
rUbPaB 9-19 stVxμ úrdI 

 
rUbPaB 9-20 karbMpøajEdlbgá eday stVxμ úrdI
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9>2>2>1- dgáÚvsIurUgedIm 
enAkñúgtMbn;GasIu eKsegáteXIjmanBYkdgáúÚvsIurUgedImR)aMRbePT elIdMNaMRsUv. dgáÚvsIurUgedImTaMg 

enaHrYmman ³ dgáÚvsIurUgedImBN’elOg (Scirpophaga incertulas Walker, Lepidoptera: Pyralidae) 

dgáÚvsIurUgedImBN’s (Scirpophaga innotulas Walker, Lepidoptera: Pyralidae) dgáÚvsIurUgedImqñÚt 
(Chilo suppressalis Walker, Lepidoptera: Pyralidae) dgáÚvsIurUgedImk,alexμA (Chilo polychrysus 

Meyrick, Lepidoptera: Pyralidae) nigdgáÚvsIurUgedImBN’páaQUk (Sesamia inferens Walker, 

Lepidoptera: Noctuidae) . 

dgáÚvsIurUgedIm KWCastVl¥itcéRgbelIdMNaMRsUv . RKb;RbePTTaMgGs; éndgáÚvsIurUgedIm KWCa 
emGMe)A EdldgáÚvrbs;vaecaHcUlkñúgedIm nigkYrRsUv. CaerOy²eKsegáteXIjmanvtþmanBYkdgáÚvsIurUg 
edImBIr b£bIRbePTeenAkñúgERsEtmYy CaBiessenAkñúgKum<EtmYy b:uEnþkRmmanenAkñúgedImEtmYy CamYy 
KñaNas;. dgáÚvsIurUgedImBN’elOg KWCaRbePTstVl¥itcéRgsMxan;CageK enAkñúgRbeTskm<úCa. 

dgáÚvsIurUgedImBN’elOg (Scirpophaga incertulas Walker, Lepidoptera: Pyralidae) 

KWCaRbePTstVl¥itcéRgsMxan;CageKenAkñúgtMbn;ERsTMnab edaydgáÚvrbs;vasIu ecaHcUleTAkñúgedImRsUv. 
emGMe)AdgáÚvsIurUgedImBN’elOgjI 
mansøabxagmuxBN’elOgRBElt 
b¤BN’etñatx©I ehIyenAelIsøab 
TaMgBIr mancMNucex μAmYyCa 
lkçN³sMKal;¬rUbPaB9-21k¦. 
emGMe)A dgáÚvsIurUgedImBN’elOg 
eQ μal manmaDtUcCagjI man 
BN’RbepH b¤BN’etñatx©I nigman 
cMNucexμAtUc²BIrCYr enAcugsøab 
xagmux ¬ rUbPaB 9-21x¦. emGMe)AenHecjRtac;crenAeBlyb; ehIyemGMe)AjIGacBg)anrhUtdl;bI 
sMbukkñúgry³eBlBI 7 eTA 10 éf¶énCIvitrbs;va. Bgrbs;varagmUlsMEb:t. emGMe)AenHBgdak;enAelI 
søwkRsUvEpñkxagcug edaytMerobKñaCakBa©Mú²ragBgRkeBI nigRKbdNþb;edayerameBaHrbs;va ¬ rUbPaB 9-
21K¦. dgáÚvrbs;vamank,altUc BN’TwkRkUc. dgáÚvenHsIubMpøajEtelIdMNaMRsUv nigRsUvRsEgb:ueNÑaH . 

k- karbMpøaj 
ebIsinkarbMpøajekItmaneLIgenAdMNak;kalRsUvEbkKum< søwkbNþÚlénedImRsUv Edlrgkar 

bMpøaj køayCaBN’etñat. karbMpøajenHRtUv)aneKehAfa } gab;bNþÚl } ehIyvagaynwgdkecjBIedIm 

 
rUbPaB 9-21 dgáÚvsIurUgedImBN’elOg (Scirpophaga incertulas 

Walker.) 

k x K 
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rbs;va. CYnkaleKGacemIleXIjman Gacm_dgáÚvenAEpñkKl;énsøwkEdldkecjmk. ebIsinkarbMpøaj 
ekItmaneLIgenAeRkaydMNak;kalecjpáa kYrrbs;vakøayCaBN’s nigBMumandak;RKab;eT ehIyGacdk 
edayéd)anya:ggayRsYl . karbMpøajenH RtUv)aneKehAfa {kYrs} . 

x- viFankarRKb;RKg 
- sRtUvFmμCati ³ manRbePT«ma:l; cRgit nigkNþÚbmYycMnYnsIubMpøajBgdgáÚvsIurUgedIm . 

Pñak;garsRtUvFm μCati TaMgenHKWmanvtþmanenAkñúgERsRsab;. 
- viFankarekSRtsa®sþ ³ karkat;cugsøwksMNabecalmuneBlsÞÚg Gackat;bnßykarnaMyk 

Bgrbs;dgáÚvsIurUgedIm BIfñalsMNabeTAkñúgERssnÞÚg)an eRBaHfadgáÚvsIurUgedIm Bg dak; 
enAmþMúEpñkxagcugénsøwkRsUv. karsÞÚgedayeRbIsMNabEdlmanGayucMNas; CagFmμtabnþic 
GacCYykat;bnßylT§PaBratt,atBIdgáÚvsIurUgedIm eRBaHsMNabEbbenH manedImRbkb 
edaysMbkrwg . P¢ÜrBnøicERsbnÞab;BIRcUtkat; KWCaviFImYyEdlmanRbsiT§PaBbMputkñúgkar 
kMcat; rWbMpøajecaldgáÚvsIurUgedIm EdlsßitenAkñúgKl;CRBa¢aMg. kardutKl;CRBa¢aMgecal 
KWmanRbsiT§PaBEtenAkñúgkrNIxøHb:ueNaÑH BIeRBaHdgáÚvGacpøas;TIcUleTAkñúgdI bnÞab;BI 
RcUtkat; müa:gvijeTotTegVIEbbenH Gacb:HBal;dl;CICatidIpgEdr. daMBUCRsUvEdlmanPaB 
Fn;RtaMnwgdgáÚvsIurUgedIm ³ manBUCRsUvTMenIbmYycMnYn EdlGacrk)anenAkñúgRbeTskm<úCa 
manPaBFn;RTaMeTAnwgdgáÚvsIurUgedImdUcCaBUCEsnBiedar Gu‘IEG‘reksr CaedIm . 

- viFankarKImI ³ CaTUeTAviFankarkMcat;dgáÚvsIurUgedImedayeRbIR)as;fñaMsmøab;stVl¥it KWmankar 
lM)akxøaMg eRBaHdgáÚvsIurUgedIm)anecaHcUlenAkñúgedImRsUv. kar)aj;fñaMEdlmanRbsiT§PaB 
KW)aj;cenøaH eBldgáÚvjas;ecjBIBg nigeBlvarulcUleTAkñúgedImb:ueNÑaH. fñaMsmøab; 
stVl¥itRCab Edlman\T§iBl tamkarrkSaTukkñúgCalika (systemic insecticide) RCabcUl 
eTAkñúgedIm KWmanRbsiT§PaBkñúgkarkMcat; dgáÚvsIurUgedIm bnÞab;BIvacUleTAkñúgedIImRsUv b:uEnþ 
CaTUeTAry³eBlenH vaCakaryWteBleTAehIykñúgkarse®gÁaHdMNaMRsUv . 

-  
9>2>2>2- mmacCBa¢k;edIm (Planthoppers)  

BBYkmmacCBa¢k;edImsMxan;² enAelIdMNaMRsUvkñúgRbeTskm<úCaKW mmacetñat (Nilaparvata 

lugens Stål, Homoptera: Delphacidae) nigmmacxñgs (Sogatella furcifera, Homoptera: 

Delphacidae). RbePTmmacCBa¢k;edImTaMgBIrenH bgá[mankareqHexøacedayBYkvaCBa¢k;rukçrsBIedIm.   
mmacetñat Nilaparvata lugens Stål, Homoptera: Delphacidae enAkñúgRbB½n§ekSRtbrisßan 

dMNaMRsUveKsegáteXIjmanmmacetñateBjv½ysøabEvg (macropterous) ¬rUbPaB 9-22k¦ nigmmac 
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etñateBjv½ysøabxøI (brachypterous) ¬rUbPaB 9-22x¦ TaMgjITaMgeQ μal. mmacetñatsøabxøIminGac 
ehIr)aneT b:uEnþvaGacrs;enA nigbegáItkUnecA)anenAkñúgERs. CaTUeTAeKsegáteXIjmanvtþmanmmac 
etñatsøabEvgeBjv½yCaelIkdMbUgenAkñúgERs bnÞab;mkenACMnan;eRkay²mkeTot eTIbmanvtþmanBYk 
mmacetñatsøabxøI. mmacetñatsøabEvgGacmanlT§PaBehIrpøas;TIEsVgrkcMNI)an . TMrg;søabEvgrbs; 
mmacetñat GaclUtlas;enAkñúgdMNak;kalRsUvTMu ¬enAeBlcMNIGaharrbs;vaminRKb;RKan;¦ b¤enAeBl 
cMnYnmmacTaMgenHmaneRcIn edIm,IeFVIkarpøas;TIeTAERsEdlmancMNI ¬dMNaMx©ICag¦. mmacetñatsøabEvg 
GacehIrpøas;TIEsVgrkcMNI)anrab;ryKILÚEm:t edaysarkmøaMgxül;bk;;CYy. mmacetñatsøabEvgCastV 
l¥itcUlcitþePøIg. mmacetñatjIsøabEvgGacBg)an 100Bg nigmmacetñatsøabxøIGacBg)an 300Bg 
kñúgry³eBl 2 s)þah¾énCIvitrbs;va. Bgrbs;vamanBN’s ehIyvaBgdak;kñúgRsTbsøwk b¤RTnugsøwk 
CakBa©MúragdUcsñiteckBI 8-16Bg ¬rUbPaB 9-22K¦ edayRbdab;beBa©jBgrbs;va (ovipositor). 
kUnrbs;mmacetñatmanB’NsenAdMNak;kaldMbUg ehIykøayCaBN’etñatenAeBlvaFM.  

k- karbMpøaj 
mmacetñatCastVl¥itcéRgbMputelIdMNaMRsUv. TaMgkUn nigemcMNas; CBa¢k;rukçrsBIedImRsUv 

enAEpñkKl;edayRbdab;CBa¢k;rbs;va . karsIubMpøajrbs;va bNþal[edImRsUvRseBan exøac ehIygab; 
eKehAfa }eqHexøacedaymmacetñat} ¬rUbPaB 9-22X¦. mmacetñatCaPñak;garcmøgCm¶WvIrus etOrYj 

 

 
rUbPaB 9-22 mmacetñat Nilaparvata lugens Stål nigkarbMpøajrbs;va 

k x

K X
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søwk nigetOes μA. Cm¶WvIrusetOrYjsøwk KWCaCm¶WmYyEdlCaTUeTAekItmanelIdMNaMRsUvkñúgRbeTskm<úCa 
EtCm¶W etOesμAvij kRmekItmanNas; ehIyeKminGackMcat;Cm¶WenH)aneT .  

x- viFankarRKb;RKg 
minRtUvdaMRsUvelIsBIBIrdgkñúgmYyqñaMeT nigRtUvTukdIERs[manry³eBlTMenrBIkardaMRsUv edIm,I 

kat;bnßycMNI nigCRmkrbs;va. P¢Ürlb;es μA nigRsUvduHsarbnÞab;BIRcUtkat; GacbM)at;RbPBCm¶WvIrus . 
eRbIR)as;CI[)anRtwmRtUv eRbIR)ass;CIG‘uyer:kñúgkRmitmFüm ehIy)acCabIdMNak;kal. dNak;kal 
TaMgenaHman³ (1)mYyéf¶munsÞÚg (2)sMNabEbkKum< nig (3)kMNrkMeNItkYr¦. BnøicTwkfñalsMNab 
bnSl;TukEtcugsMNabry³eBlmYyéf¶ vanwgGackMcat;mmacetñat . daMBUCRsUvEdlmanPaBFn;RTaMnwg 
mmacetñat  CaviFIsaRsþmYymanRbsiT§PaBbMput  kñúgkarkMcat;mmacetñat .   manBUCRsUvTMenIbmYycMnYn  
EdlGacrk)anenAkñúgRbeTskm<úCa manPaBFn;RtaMeTAnwgmmacetñat. 

eTaHbImankarbMpøajeqHexøacedaymmacetñatehIyk¾eday minKYr)aj;fñaMsmøab;stVl¥iteT kñúg 
krNIcMnYnsRtUvFmμCati mankRmitx<s;CagcMnYnmmacetñat. kareRbIR)as;fñaMsmøab;stVli¥t GacbMpøaj 
dl;sRtUvFmμCati nigGnuBaØati[Bgrbs;mmacetñatjas;ecjmk edayKμankarRKb;RKgBIsRtUvFmμCati 
ehIyeFVI[mmacetñatenArs;GacekIncMnYneRcInya:gqab;rh½s dl;kRmitxUcxat. sRtUvFmμCatirbs; 
mmacetñatrYmman ³ RswgTwkeCIgEvg RswgeKak BYkBIgBag nigBYk)a:ra:sIut.  

)aj;fñaMksikmμsmøab;stVl¥itenAelIfñalsMNab CaviFankarKImImYy sRmab;kMcat;mmacetñat  
ebIsineKCYbRbTHRKb;lkçxNÐdUcCa ³ cMnYnmFüménmmacetñatmaneRcInCagmYykñúgmYyedIm cMnYnmFüm 
énmmacetñateRcInCagcMnYnmFüménsRtUvFmμCati K μanmeFüa)aykñúgkarBnøicTwkfñalsMNab . kar 
eRCIserIsykkareRbIR)as;fñaMksikmμ smøab;stVl¥itvaGaRs½yedayktþaCaeRcIn. Canic©kalRtUveFVIkar 
føwgEføg[)anm:t;ct;nUvplRbeyaCn_énfñaMksikmμsmøab;stVl¥it CamYynwgPaBeRKaHfñak;rbs;va. 

 
9>2>2>3- mUspøúg Orseolia oryzae Wood-Mason, Diptera: 

Cecidomyiidae (Gall midge) 
mUspøúg (O. oryzae) CastVl¥itEdlmanrUbragtUcdUcmUsFm μta 

Edr. xøÜnrbs;mUspøúgeQ μaleBjv½y manBN’elOgetñat nigmanmaDtUc 
CagmUspøúgjI EdlmaneBaHBN’Rkhm ¬rUbPaB 9-23¦. enAeBlePøóg 
cab;epþImFøak;naedImrdUvvsSa mUspøúgeBjv½yehIrecjBIesμA céRgmkrk 
CMrkfμ IEdlmancMNI nigGacbnþBUC)an. mUspøúgjInimYy²GacBg)anBI 1-
4BgenAelIsøwkRsUv ¬rUbPaB 9-24¦ nigmanCIvitRtwmEt 4 b¤ 5éf¶b:ueNÑaH 

 
rUbPaB 9-23 mUspøúg 

Orseolia oryzae
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b:uEnþcab;BIeBlvaeBjv½yrhUtdl;gab;eTAvij vaGacBg)anrab; 
ry. dgáÚvmUspøúgEdljas;ecjBIBgman BN’sRsGab; ehIy 
cUllak;xøÜnenAkñúgedImRsUv nigsIubMpøajbNþÚlkñúgénedImRsUv 
EdlCaehtueFVI[RsUvminGacecjkYr)an. 

k- karbMpøaj 
karsIubMpøajdl;bNþÚlxagkñúgenHman 

sNæanCabMBg;dUcsøwkxÞwm)araMg EdleKniymehAfa   :BksøwkxÞwm 
)araMg : ¬ rUbPaB 9-25k¦ . mUspøúgGacsIubMpøajdMNaMRsUv cab; 
taMgBIenAvKÁsMNab rhUtdl;cugbBa©b;énvKÁEbkKum<. mUspøúg 
ecjBIkñúgedImBk søwkxÞwm)araMgtamRbehag edaybnSl;Tuk 
sMbkdwkeDOenACab;nwgedImEdlbMpøajenaH ¬rUbPaB 9-25x¦.  

x- viFankarRKb;RKg 
- bMpøajrukçCatiCaCRmk³ eFVIkarkab;qáarsMGatesμA 

céRg b¤RsEgEdlenACMuvijbrievNERs nigenAkñúg 
ERsenAeBldaMduHnigeRkayeBlRbmUlplrYc. P¢ÜrERsbnÞab;BIRbmUlpleFVIdI[s¥atl¥kMu[ 
manrukçCatiCMrkbnÞab;BIRcUtkat;rYc . 

- RtUvBnüaeBldaMduHkñúgrdUvvsSa   [)ansmRsbebIGaceFVIeTA)an    cMeBaHBUCRsUvRbkan;rdUv  
edIm,Ikat;bnßyvKÁlUtlas;rbs;RsUv[enAxøI . pÞúyeTAvijeFVIkardaMduHBUCRsUv minRbkan;rdUv 
[)anqab;rh½senAeBledImrdUvvsSa edIm,I[dMNaMRsUv)anbBa©b;vKÁlUtlas;muneBlmUs 
pøúgbMlas;TImkBIrukçCatiCRmkCakarRbesIr. 

- kareRbIR)as;CIG‘uyer: kñúgkRmitmFüm ehIy)acCabIdMNak;kal³ dMNak;kalsMNabEbkKum< 
nigkMNkMeNItkYr CaviFId¾l¥kñúgkarkarBarCamYymUspøúg EdlmankarbMpøaj nigratt,at. 

- kardaMduHBUCFn;KWCaviFankarmYy RbkbedayRbsiT§PaBl¥bMputkñúgkarkarBarBIkarbMpøaj 
rbs;mUspøúg . 

- kar)aj;fñaMsmøab;stVl¥itRbePTBulxøaMg edIm,IkMcat;RbePTstVl¥itcéRgNamYy GaceFVI[ 
mankarratt,atedaymUspøúg kan;EtxøaMgeLIgEfmeTot KWedaysarfñaMenaH)ansmøab;BBYk 
stVl¥itmanRbeyaCn_dUcCa BIgBag BYk«ma:l; nig)a:ra:sIut EdlCasRtUvFm μCatisRmab; 
smøab;mUspøúg. karkMcat;mUspøúgedayeRbIR)as;fñaMsmøab;stVl¥it mankarlM)akCaTIbMput 

 
rUbPaB 9-25  karbMpøajrbs;mUspøúg 

 
rUbPaB 9-24  Bgrbs;mUspøúg 

k x 
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eRBaHdgáÚvmUspøúgvars;enAkñúgedImRsUv. RbePTfñaMsMlab;stVl¥itRCab (systemic 

insecticide) manRbsiT§PaBx<s;kñúgkarkMcat;mUspøúg. 
9>2>2>4- RTIb Stenchaetothrips biformis Bagnall, Thysanoptera: Thripidae (Thrips) 

RTIbKWCastVl¥itmanmaDtUcqμaresþIg nigxøÜnTn; GacemIleXIjedayBMucaM)ac;manEkvBRgIk Ca 
CMnYy. RTIbeBjv½ymanragtUcBN’etñatexμA ¬rUbPaB 9-26k¦. RTIbenH xøHmansøab xøHKμansøabeT. 

RbsinebImansøab søabTaMgBIrKUrenaH manragRTEvgtUc ehIymaneramEvgenAtamEKmCMuvij. RTIb    
eBjv½yjICRmuHBgrbs;vaeTAkñúgCalikasøwkedayRbdab;beBa©jBg (ovipositor). kUnjas;EdleTIbnwg 
jas;manBN’s nigK μansøab ¬rUbPaB 9-26x¦. kUnjas;enHERbBN’CaRkem:AenAeBlvamanv½y 
cMNas; ¬rUbPaB 9-26K¦. RTIbmanvtþmanenARKb;brisßandMNaMRsUv b:uEnþvaekItmaneRcInenAeBl 
GakasFatuekþAs¶Üt. CaerOy²enArdUvR)aMg dMNaMRsUvTTYlrgkarbMpøajedaysar RTIbkñúgvKÁlUtlas;. 
kUnjas; nigstVeBjv½ysIurUssøwkeFVI[søwks¶ÜtbnÞab;mkERbCaBN’etñat. cMeBaHRsUvcMkar b¤fñalsMNab 
s¶Üt maneraKsBaØaepSgBIenH KWsøwkEdlrgkarsIubMpøajedayRTIbeLIgrmUr ¬rUbPaB 9-26X¦. dMNak; 
kalepSg²Kñarbs;RTIb nigsñamsIubMpøajBN’elOg GacemIleXIjy:agc,as;enAkñúgrUbPaB 9-26X.  

k- viFankarRKb;RKg 
fñalsMNab b¤snÞÚg[licputcugRsUvry³eBlBIréf¶ CaviFId¾l¥bMputkñúgkarkMcat;RTIb.KμanBUCRsUv 

EdlFn;RTaMnwgRTIbeT.kar)aj;fñaMsmøab;stVl¥itedIm,IkMcat;RTIbmanRbsiT§PaBx<s; TaMgfñaMTwk nigfñaMRKab; 
b:uEnþvamanGacmanPaBeRKaHfñak;xøaMgdl;;RtIenAkñúgERs nigb:HBal;dl;suxPaBmnusS RBmTaMgbrisßan . 
9>2>2>5- dgáÚvbMBg;kat;søwk Nymphula depunctalis Guenée, Lepidoptera: Pyralidae (Case 

worm) 
dgáÚvbMBg;kat;søwk (N. depunctalis) CaRbePTemGMe)AEdldgáÚvrbs;vamanlkçN³BiessGac 

rs;enAkñúgTwk)an . dMNak;kalEdlvaGacsIubMpøaj)anKWdMNak;kalCadgáÚv EdldgáÚvrbs;vars;enAkñúg 

 
rUbPaB 9-26  RTIb Stenchaetothrips biformis Bagnall nigkarbMpøajrbs;va 

k x K X
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bMBg;søwkEdlvakat;BIedImRsUvx©ItUc²rMueFVICabMBg;. dgáÚvenHdkdegðImykGuksIuEsnBITwktameramdUcRskI 
(gills) EdlmanenAtamdgxøÜnva. dgáÚvenHGacrs;enA nigbMpøajRsUv)anEtkñúgERsNaEdlmanTwk 
b:ueNÑaH. emGMe)Arbs;dgáÚvbMBg;kat;søwk manBN’s 
PøWCamYynwgBN’etñateRBOg² nigmancMNucexμA 
¬rUbPaB 9-27¦. enAeBléf¶emGMe)AenHlak;xøÜn 
enAkñúgERs nigbeBa©jBgenAeBlyb;. emGMe)AenH 
Rtac;crenAeBlyb;. Bgrbs;vamanBN’elOg 
RBElt b¤ébtgx©I manragmUlsMEb:t nigTMhMminBit 
R)akd. emGMe)AenHCRmuHBgtMerobCaCYr ¬mYyb¤ 
BIrCYr¦ b¤CakBa©MúenAelIépÞsøwkEpñkxageRkamEdl 
Føak;GENþtelIépÞTwk¬rUbPaB 9-28k¦.dgáÚvjas;ecjBIBgenAkñúgTwk ehIycab;epþImekassIuCalikasøwk 
mansNæandUc CeNþIrelIépÞsøwk nigkat;søwkpþac;esμ I dUckat;nwgkéRnþ. eKGacemIleXIjRskI ¬b¤eram¦ 
EdlmansNæandUcGMe)aHCaeRcInKUenAtamkg;éndgxøÜn enAeBleKEhkbMBg;rbs;dgáÚvenH ¬rUbPaB 9-
28x¦. dgáÚvenHpøas;bþÚrbMBg;rbs;varal;eBlvaskxøÜnva. enAeBldgáÚvenHmanv½ycMNas;Cit køayCa 
dwkedO vavareLIgelIedImRsUvputBIépÞTwk ehIyvaP¢ab;bMBg;rbs;vaeTAnwgedImRsUv¬rUbPaB9-28K¦. 
dgáÚvenHrMuxøÜnvaeday srésGMe)aHdUcsMbukkUnnagenAxagkñúgbMBg;søwkEdlenATIenaHvakøayCadwkedO.  

viFankarRKb;RKg 
- viFankardaMduH ³ fñalsMNabs¶ÜtGackarBarBIkarbMpøajrbs;dgáÚvbMBg;kat;søwk b:uEnþvagay 

TTYlrgkarbMpøajBIkkþacéRgepSg²eTot. karsÞÚgsMNabmanGayucas;bnþic GacCYykat; 
bnßyry³eBlsIubMpøajrbs;dgáÚvenH)an. bgðÚrTwkecjBIkñúgERsry³eBl 3 eTA 4 éf¶ Gac 
kMcat;dgáÚvbMBg;kat;søwk)an b:uEnþeRcInmanbBaðaesμAduH. 

 
rUbPaB 9-27 emGMe)AdgáÚvbMBg;kat;søwk Nymphula 

depunctalis  

 
rUbPaB 9-28 Bg ¬k¦/ dgáv ¬x¦ nigdwkeDO ¬K¦éndgávbMBg;kat;søwk Nymphula depunctalis  

k x K
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- viFankarCIvsaRsþ ³ sRtUvFmμCatirbs;dgáÚvbMBg;kat;søwkrYmman ³ xμ Útsøabrwgrs;enAkñúgTwk 
(Hydrophilid and Dytiscid water beetle) EdlEsVgrkcab;dgáÚvenHCacMNI. BBYkBIgBag 
cab;emGMe)AenHCacMNI . 

- viFankarKImI ³ kar)aj;fñaMsmøab;stVl¥it edIm,IkMcat;dgáÚvbMBg;kat;;søwkmanRbsiT§PaBx<s; 
TaMgfñaMTwk nigfñaMRKab;b:uEnþvamankarRbfuyRbfankñúgkarsmøab;RtIenAkñúgERs nigb:HBal;dl; 
suxPaBmnusS nigbrisßan . 

9>2>2>6- dgáÚvmUrsøwkRsUv (Leaf folders) 
enAkñúgtMbn;GasIu eKsegáteXIjmanBYkdgáúÚvmUrsøwkbYnRbePTelIdMNaMRsUv.  dgáÚvmUrsøwkTaMgenaH  

rYmman ³ dgáÚvmUrsøwk Cnaphalocrocis medinalis Guenée, Marasmia patnalis Bradley, Marasmia 

exigua (Butler) nig Marasmia ruralis (Walker) EdlemGMe)ATaMgenHsßiteenAkñúglMdab; Lepidoptera 

nigRKYrsar Pyralidae. dgáÚvrbs;emGMe)ATaMenHsIubMpøajsøwkRsUv nigmanlkçN³CIvsaRsþ Rbhak; 
RbEhlKña .  dgáÚvmUrsøwk C. medinalis  KWCaRbePTstVl¥itcéRgsMxan;CageK nigCYbRbTHeRcInenAkñúg 
ERsénRbeTskm<úCa . 
 dgáÚvmUrsøwk Cnaphalocrocis medinalis Guenée, Lepidoptera : Pyralidae 

 emGMe)AéndgáÚvmUrsøwkmanBN’etñatelOg . enAeBlvaTMsRmak emGMe)AenHtMerobsøabbegáIt 
)anCaragRtIekaNEdlmanRCuges μ IKña ¬rUbPaB 9-29k¦. RKb;RbePTTaMgGs;éndgáÚvmUrsøwkemGMe)A 

eQ μalmanmaDtUcCagemGMe)AjIbnþic. emGMe)AjIBgenAeBlyb; EdlemGMe)AjImYyGacBg)an 
RbEhl 300 enAkñúgGMLúgeBlEdlGacrs;enArbs;vaBI 3-10 éf¶ . BgmanragmUlsMEb:t nigBgray 
mYy² pÁúMCamþMú²EdlmancMnYnBI 10-12Bg ¬rUbPaB9-29x¦. enAeBléf¶ emGMe)Alak;xøÜnBIstVrMBarenA 
edImRsUv nigesμA ehIyvaehIrCit²enAeBleyIgrMxanva. emGMe)AéndgáÚvmUrsøwkcUlcitþBnøWePøIg b:uEnþkRm 
cab;)aneday GnÞak;ePøIgNas; . dgáÚvenHmUrsøwkRsUvCMuvijxøÜnva edayP¢ab;EKmsøwkRsUvedaysréssURt. 

 
rUbPaB 9-29 dgáÚvmUrsøwk Cnaphalocrocis medinalis 

k x
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søwkEdlrmUrbNþal[fycuHskm μPaBrsμ IsMeyaKrbs;rukçCati . cMENkenAkñúgswøkrmUr dgáÚvenH )ansIu 
bkCalikaépÞsøwkEdlbNþal[elceLIgnUvqñÚtBN’sføaEvg² ¬rUbPaB9-29K¦. søwkRsUvEdlTTYl 
rgkarbMpøajF¶n;F¶rmanPaBs¶Üt. bnÞab;BIkarskmþg²dgáÚv)anbþÚrTItaMgeTAsøwkepSgeTot. dgáÚvv½y 
cMNas;manBN’ébtgelOg nigk,alBN’etñatRkem:A. bnÞab;BIdMNak;kalCadgáÚv dgáÚvnimYy²rMuxøÜnva 
edaysrés GMe)aH dUcsMbukkUnnag ehIykøayCadwkeDOenAxagkñúgbMBg;søwkrmUr ¬rUbPaB9-29X¦. 

viFankarRKb;RKg 
- viFankardaMduH ³ kareRbIR)as;CIGas‘UtelIsbNþal[brimaNdgáÚvmUrsøwkekIneLIgeRcIn. Ca 

TUeTAkardaMRsUvenAeRkammøb;eQImankarratt,at nigbMpøajxøaMgBIdgáÚvmUrsøwk. eFVIkarkab;qáar 
sm¥ates μAcéRg b¤RsEgEdlenACMuvijbrievNERs nigenAkñúgERsenAeBldaMduH nigeRkay 
eBlRbmUlplrYc edIm,IkarBarkarekIneLIgéndgáÚvmUrsøwkenAelIrukçCatiCRmk. 

- viFankarCIvsa®sþ ³ manPñak;garkMcat;tamEbbCIvsaRsþrbs;dgáÚvmUrsøwk CaeRcInRbePT 
rYmman ³ BYk«ma:l;Ca)a:ra:sIut GeNþIkmasmanRbeyaCn_ BIgBag nigcRgitmanRbeyaCn_ 
EdlsIuBgrbs;emGMe)AdgáÚvmUrsøwk. 

- viFankarKImI ³ kareRbIR)as;fñaMRKab;smøab;stVl¥it eday)aceTAkñúgTwkERs BMumanRbsiT§PaB 
eT kñúgkarkMcat;dgáÚvmUrsøwk pÞúyeTAvijkar)aj;fñaMvaCakarRbesIrCag .  

9>2>2>7- dgáÚvEsñg Melanitis leda ismene (Cramer), Lepidoptera: Satyridae  
enAelIdMNaMRsUvmandgáÚvEsñgBIrRbePTsMxan;²³ Melanitis  nig Mycalesis  EdlmanlkçN³ 

xusKñaedayKMnUrmansNæandUcEPñk enAelIsøab nigenAeRkamsøabrbs;va. emGMe)AdgáÚvEsñg Melanitis 
mancMNucragCacMNucvg;B’NsBIr enAelIsøabxagmux nigmancMNucrgVg;R)aMBIr enAEpñkxagcugénsøab 
xageRkay ¬rUbPaB 9-30k¦. enAEpñképÞxageRkaménsøab mancMNucvg;bIenAsøabxagmux nigR)aMmYy 

 

 
rUbPaB 9-30 dgáÚvEsñg Melanitis leda ismene 
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enAelIsøabxageRkay ¬rUbPaB 9-30x¦. RKb;cMNucvg;TaMgGs;manrgVg;mUlBN’sVay nigelOgB½T§CMu 
vij. emGMe)ACRmuHBgraymYy² b¤RkumtUc²enAelIsøwkRsUv ¬rUbPaB 9-30K¦. BgmanBN’PøWrelag 
nigmanragdUcEsVr. vamaneQμaHfaemGMe)AdgáÚvEsñg BIeRBaHdgáÚvenHmanEsñgBIrKUr ³ mYyKUrenAelIk,al 
nigmYyKUreTotenAEpñkxagcugéndgxøÜn ¬KUT¦ ¬rUbPaB 9-30X¦. enAeBlCitkøayCadwkedO dgáÚvenH 
P¢ab;EpñkxagcugéndgxøÜn ¬KUT¦ rbs;vaeTAnwgedIm b¤søwkRsUv ehIykøayCadwkedOBN’ébtgføarelag 
¬rUbPaB 9-30g¦. dgáÚvsIukat; pþac;EKmsøwk nigcugsøwk ¬rUbPaB 9-30c¦.  

viFankarRKb;RKg 
- viFankardaMduH ³ ral;viFankardaMduH BMumanRbsiT§PaBkñúgkarkMcat;dgáÚvRbePTenHeT. K μanBUC 

RsUvEdlFn;RTaMnwgdgáÚvenHeT. 
- viFankarCIvsa®sþ ³ manPñak;garkMcat;tamEbbCIvsaRsþrbs;dgáÚvenH CaeRcInRbePTrYmman ³ 

BYk«ma:l;tUc² Trichogrammatid wasps Ca)a:ra:sIutelIBgrbs;va nig«m:al;maDFM² 
Chalcid wasps ) )a:ra:sIutelIdgáÚv. 

- viFankarKImI ³ kar)aj;fñaMsmøab;stVl¥it edIm,IkMcat;dgáÚvenHmanRbsiT§PaBx<s; cMeBaHfñaMTwk 
b:uEnþvamankarRbfuyRbfan kñúgkarsmøab;RtIenAkñúgERs nigb:HBal;dl;suxPaBmnusS 
RBmTaMgbrisßan. 

9>2>2>8- dgáÚvEPñkqμar Pelopidas mathias (Fabricius) nig Parnara guttata Bremer & Grey, 

Lepidoptera: Hesperiidae  
emGMe)AdgáÚvEPñkqμarehIrRtac;crenAeBléf¶ ehIyCaerOy²vaCBa¢k;b‘WtykTwkdmBIpáa . BYkem 

GMe)ARtUvkarsarFatusárEdlCaRbPBfamBlkñúgkarehIrRtac;cr nigbegáItBg. enAkñúgRbB½n§brisßanman 
emGMe)AdgáÚvEPñkqμarBIr b¤bIRbePT b:uEnþemGMe)AdgáÚvEPñkqμarEdlsMxan;CageKmanBIrRbePTKW Pelopidas 

mathias ¬rUbPaB 9-31k/ rUbxagsþaM¦ nig Parnara guttata ¬rUbPaB 9-31k, rUbxageqVg¦ Edl 
xusKñaedayKMnUs énsñamGutBN’’s enAelIsøabBN’etñatrbs;va. emGMe)AtaMgBIrRbePTenHenAeBlTM 
sRmaksøabrbs;vaRtg;eLIgelI dUcbgðajeday Pelopidas mathias ¬rUbPaB 9-31x¦. Bgmanrag 
dUcKuCraymYy²enAelIépÞsøwk ¬rUbPaB 9-31K¦. dgáÚvrbs;emGMe)AenHmanTMhMxøÜnb:unKñanwgdgáÚvEsñg 
Edr b:uEnþvaK μanEsñgeT. k,aldgáÚvenHmanragsMEb:t ehIyeTreTAeRkaybnþic. søwkRsUvEdlsIubMpøaj 
edaydgáÚvenH manlkçN³RsedogeTAnwgkarbMpøajrbs;dgáÚvEsñgEdr. dgáÚvEPñkqμareFVICRmkenAkñúgsøwk 
bt; b:uEnþviFIkñúgkarbt;søwk eFVICRmkxusBIdgáÚvmUrsøwk . dgáÚvEPñkqμarTajcugsøwkbt;mkP¢ab;EpñkxageRkam 
begáItCasMbukkarBar ¬rUbPaB 9-31X¦.  dgáÚvEPñkqμar Pelopidas mansñamqñÚtragbBaÄrBN’Rkhm 
enAsgxagk,al ¬rUbPaB 9-31g, rUbxagsþaM¦ rIÉdgáÚvEPñkqμar Parnara vijmansñamqñÚtragCaGkSr 
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“W” BN’etñatRkem:A ¬rUbPaB 9-31g, rUbxageqVg¦. dwkeDOvamanlkçN³dUcKña nwgdwkeDOrbs;dgáÚv 
EsñgEdr ¬rUbPaB 9-31c¦.  

viFankarRKb;RKg ³ viFankarRKb;RKgdgáÚvEPñkqμar manlkçN³dUcKñanwgdgáÚvEsñgEdr. 

 
9>2>2>9- kNþÚb Oxya hyla intricata Stål , Orthoptera: Acrididae  

kNþÚbRsUvmanbIbYnRbePT (Oxya spp.) EdlGacrs;enAbrisßanRsUvvalTMnab vaCRmuHBgenA 
elIsøwkRsUv . kNþÚbeBjv½y Oxya hyla intricata manBN’ébtgRss; nigmansñamqñÚtBN’ex μA 
elIRTUgbnþlatsn§wgrhUtdl;søab . BgragdUcKRmbk,aldbBN’elOg RtUv)anBgdak;enAeRkay 
RsTbsøwkCaKMnrtMerobCit²Kña nigRKbedayBBuHB’NsEdlbeBa©jedaykNþÚb edIm,IkarBarBgTaMgenaH 
kMu[s¶Üt. kNþÚbeBjv½y nigkUnjas;sIubMpøajedaykat;pþac;CapÞaMgFM² enAEk,rEKmsøwk . 

viFankarRKb;RKg 
ral;viFankardaMduH BMumanRbsiT§PaBkñúgkarkMcat;kNþÚbeT . K μanBUCRsUvEdlFn;nwgkNþÚbenHeT. 
- viFankarCIvsa®sþ ³ tamEbbCIvsaRsþmanPñak;garkMcat;CaeRcInRbePT EdlGacCa)a:ra:sIut 

eTAelIBgeTAelIkUnjas; nigeTAelIkNþÚbeBjv½y . 

 

 
rUbPaB 9-31 dgáÚvEPñkqμar Pelopidas mathias nig Parnara guttata 
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- viFankarKImI ³ kar)aj;fñaMsmøab;stVl¥it edIm,IkMcat;kNþÚbmanRbsiT§PaBx<s; cMeBaHfñaMsmøab; 
stVl¥itEdlmanTRmg;CaTwk b:uEnþvamankarRbfuyRbfankñúgkarsmøab;RtIenAkñúgERs stVl¥it 
manRbeyaCn_ nigb:HBal;dl;suxPaBmnusS RBmTaMgbrisßan . 

9>2>2>10- cRgit Euscytus concinnus (de Haan), Orthoptera: Gryllidae 
cRgit E. concinnus manxøÜnrwgmaM nigGg;EtnEvgCagRbEvgdgxøÜnrbs;va. cRgiteBjv½y nig 

kUnjas;kat;sIusøwkRsUv edayecaHsøwkCaRbehag² b:uEnþminb:HBal;dl;EKmsøwkeLIy. søwkTaMgLay 
EdlRtUvvabMpøajmansPaBrEhkdac;edac . 

viFankarRKb;RKg 
viFankarRKb;RKgcRgit manlkçN³Rbhak;RbEhlKñanwgviFankarRKb;RKgkNþÚbEdr. 
 

9>2>2>11- mmacébtg Nephotettix spp., Homoptera: Cicadellidae  
mmacébtgeBjv½ymanRbEvgdgxøÜn 3-5 m>m ehIymanBN’ébtgPøWrelag nigmansñamdMu² 

BN’ex μAEdlGacERbRbYl)an ¬rUbPaB 9-32¦. 
mmacébtgjIBgdak;kñúgRsTbsøwk b¤RTnugsøwkCa 
kBa©MúragdUcsñiteckRbmaN 8-16Bg edayRbdab; 
beBa©jBgrbs;va (ovipositor). Bgfμ I²rbs;vaman 
BN’s b¤elOgRBElt b:uEnþbnÞab;mkeTotvakøayCa 
BN’etñat nigmancMNucBN’Rkhm. kUnjas;rbs; 
vamanR)aMdMNak;kal nigmansñam b¤cMNucEdlGac 
ERbRbYl)an. mmacébtgmanvtþmanswgEtRKb;TIkEnøg. mmacébtgenH CaPñak;garcmøgCm¶WvIruselI 
dMNaMRsUvya:gsMxan;dUcCa Cm¶WRkinetO Cm¶WelOgsøwkminzitezr Cm¶WTg;eRKa nigCm¶WetOelOg . 

viFankarRKb;RKg 
k- viFankardaMduH 
minRtUvdaMRsUvelIsBIBIrdgkñúgmYyqñaMeT nigRtUvTukdIERs[manry³eBlTMenrBIkardaMRsUv edIm,I 

kat;bnßycMNI nigCRmkrbs;va. P¢Ürlb;esμAcéRg nigRsUvduHsarbnÞab;BIRcUtkat;GacbM)at;RbPBCm¶W 
vIrusecjBIERs. eRbIés,mug b¤sMNaj;RkbfñalsMNabGackarBarBYkmmacébtg EdlGaccmøgCm¶W 
vIrus)an. eFVIfñalsMNab[enAq¶ayBIRbPBBnøWePøIg nigesμA BIeRBaHBnøWePøIgGacTak;TajBYkmmac ehIy 
es μACakEnøgEdlvabnþBUCbegáItkUnecArbs;va . daMBUCRsUvEdlmanPaBFn;RTaMnwgmmacébtg CaviFI 
saRsþmYymanRbsiT§PaBbMput kñúgkarkat;bnßyCm¶WvIrus.   

 
rUbPaB 9-32 mmacébtg Nephotettix spp 
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x- viFankarCIvsa®sþ 
manPñak;garkMcat;tamEbbCIvsa®sþCaeRcInRbePT EdlCastVrMBar nigCaBYk)a:ra:sIut ekItelIBg 

ekItelIkUnjas; nigekItelImmaceBjv½y. sRtUvFmμCatirbs;mmacébtgrYmman ³ RswgTwkeCIgEvg 
RswgeKaK BYkBIgBag nigBYk)a:ra:sIut. 

K- viFankarKImI 
kareRbIR)as;fñaMsmøab;stVl¥it GacbMpøajdl;sRtUvFm μCati EdlGnuBaØat[Bgrbs;mmacjas; 

ecjmkedayK μankarRKb;RKgBIsRtUvFmμCati ehIyeFVI[mmacébtgenArs;GacekIncMnYneRcIn ya:gqab; 
rh½sdl;kRmitxUcxat . 

kareRCIserIsykkareRbIR)as;fñaMsmøab;stVl¥itGaRs½yedayktþaCaeRcIn. Canic©kalRtUveFVIkar 
føwgEføg[)anm:t;ct;nUvplRbeyaCn_énfñaMsmøab;stVl¥it CamYynwgPaBeRKaHfñak;rbs;va . 
9>2>2>12- mmacBRBús Recilia dorsalis, Homoptera: Cicadellidae 

mmacBRBusCastVl¥it EdlCBa¢k;rukçrsBI 
dMNaMRsUv. søabrbs;mmacBRBuseBjv½ymanKMnUsCa 
ragGkSrEhSt “Z” CacMNaM ¬rUbPaB 9-33¦. kUn 
jas;rbs;vamanBN’etñatelOg. mmacBRBusCaPñak; 
garcmøgCm¶WRkinBk² Cm¶WTg;eRKa Cm¶WvIrussøwkelOgTMu. 
viFankarRKb;RKgmmacBRBus manlkçN³Rbhak; 
RbEhlKña nigviFankarRKb;RKgmmacébtgEdr. 

 
9>2>3- stVl¥itCBa¢k;RKab;RsUv 
 CaTUeTACaBYkstVl¥itRbePTenH  sIuRsUvedayCBa¢k;ykemSABIRKab;RsUv  EdlkMBugdak;TwkedaH  
ehIyeFVI[RKab;RsUvsák es<ót b¤mansñamGucCaMenAelIRKab;RsUv.stVl¥itCBa¢k;RKab;RsUvsMxan;²rYmman³ 
9>2>3>1- RswgRsUv Leptocorisa oratorius 

(Fabricius), Heminoptera: Alydidae  
RswgRsUvbMpøajdMNaMRsUvedaycucCBa¢k;yksar

FaturavenAkñúgRKab;RsUvenAdMNak;kalRsUvdak;TwkedaH. 
RswgeBjv½ymandgxøÜnRbEhl 15mm nigTTwgdgxøÜn 
RbEvg 3mm maneCIgEvg nigxøÜnmanBN’ébtgetñat 
¬rUbPaB 9-34¦. stVRswgeBjv½yeFVIskmμPaBenA 

 
rUbPaB 9-33 mmacBRBus Recilia dorsalis 

 
rUbPaB 9-34 RswgRsUv Leptocorisa oratorius 
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eBlresol nigeBlRBlwmehIyvasRmaklak;xøÜnenAkEnøgmøb;. stVRswgjImYyGacBg)anrab;ryBg 
kñúgry³eBl 2-3 ExénvdþCIvitrbs;va. TaMgkUnjas; nigRswgeBjv½ysIubMpøajRKab;RsUvdUcKña.  

viFankarRKb;RKg 
k- viFankardaMduH 
eFVIkardksMGatesμAecjBIkñúgERs elIPøW tamRbLay nigenACMuvijERs[)ans¥at edIm,ITb;sáat; 

nUvkarekIteLIgbrimaNRswgRsUv kñúgry³eBlTukdI[enATMenr . eCosvagkardaMRsUvbNþak;KñaCahUrEhr 
enAkñúgkEnøgEtmYy. 

x- viFankarCIvsa®sþ 
tamEbbCIvsaRsþmanPñak;garkMcat;CaeRcInRbePT dUcCaBYk«ma:l; kNþÚb nigBIgBag GaceFVIkar 

kMcat;RswgRsUv nigBgrbs;va.  
K- viFankarKImI 
kareRbIR)as;fñaMsmøab;stVl’¥t GacbMpøajdl;sRtUvFmμCatirbs;va. Canic©kalRtUveFVIkarføwgEføg 

[)anm:t;ct;nUvplRbeyaCn_énfñaMksikmμsmøab;stVl¥it CamYynwgPaBeRKaHfñak;rbs;va. RbePTfñaMTwk 
manRbsiT§PaBkñúgkarkMcat;RswgRsUv. 
9>2>3>2- RswgCBa¢k;ébtg Nezara viridula (Linnaeus), Heminoptera: Pentatomidae 

RswgCBa¢k;ébtgmanrUbragxusBIRswgRsUv edayxøÜnrbs;vamanRbEvgxøICag nigmanmaDmaMCag. 
RswgCBa¢k;ébtgeRbIRbGb;mat;CBa¢k;d¾rwgmaMrbs;va ecaHcUleTAkñúgRKab;RsUv edIm,ICBa¢k;bWtyksarFatuBI 
kñúgRKab;RsUv. RswgCBa¢k;ébtgsIuCBa¢k;elIRKab;rbs;dMNaMCaeRcInRbePT rYmTaMgBBYksENþkpgEdr. 
kUnjas; rbs;Rswgébtgman 
BN’ex μA nigmancMNucelOg nig 
RkhmCaeRcIn enAlayLMKña 
¬rUbPaB 9-35k¦. Rswgébtg 
eBjv½yCa nic©CakalmanBN’ 
ébtg ¬rUbPaB 9-35x¦. Bg 
rbs;Rswgébtg manragdUcEsV‘ 
ehIytMerobCaCYrCit²Kña enAelI 
søwkrukçCati ¬rUbPaB 9-35K¦.  

viFankarRKb;RKg 
viFankarRKb;RKgRswg ébtg manlkçN³Rbhak; RbEhlKñanwgviFankarRKb;RKgRswgRsUvEdr. 

 
rUbPaB 9-35 RswgCBa¢k;ébtg Nezara viridula 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

 - 259 - 

9>2>4- stVl¥itsIuRKab;RsUv¼Ggár kñúgCRgúk  
eKsegáteXIjstVl¥itRbePTenH sIubMpøajRKab;RsUv rWGgárEtenAkñúgCRgukb:ueNÑaH eTaHbICa 

enAeBlxøH stVl¥itRbePTenH manvtþmancab;taMgBIenAkúñgERsmkk¾eday. stVl¥itsIuRKab;RsUv b¤Ggár 
kñúgCRguksMxan;²rYmman ³ 
9>2>4>1- dgáÚvGgár Sitotroga cerealella Olivier, Lepidoptera: Gelechiidae (Angoumois 

grain moth) 

emGMe)AéndgáÚvenHmandgxøÜnRbEvgBI 5-10m>m nigmanBN’etñatelOg RBmTaMgmancMNucBN’ 
ex μACaeRcInenAelIsøab. emGMe)AdgáÚvGgármanlkçN³sMKal;dUcCa ³ cugsøabmanragRsYc nigmancMNuc 
ex μAmYy sßitenAputBak;kNþalépÞsøabxagelIénsøabxagmux. søabxageRkaymanragEvgcugRsYcrag 
dUcm¢úl. søabmanCay nigmanragekag ¬rUbPaB 9-36k¦. emGMe)AGacmanCIvitrs;enA)anBI 10-
30éf¶. emGMe)AjIGacCMruHBg)anBI30-150raymYy² b¤CadMu²enAépÞxagelIénRKab;RsUv. dgáÚvnimYy² 
sIuedayecaHCaRbehagenAkñúgRKab;Ggár. dgáÚvmanBN’s-elOg nigk,alBN’exμA. dgáÚvenHGacman 
CIvitrs;)anBI 5-6s)þah¾ b¤manry³eBlEvg dl;eTA 12-13s)aþh¾ enAeBlrkSaTukenAsItuNðPaB 
Tab. bnÞab;GPivDÆn_CaemGMe)A vak¾ehIrecjBIRKab;GgártamRbehagEdlvaecaH. RKab;GgárEdl TTYl 
rgkarbMpøajmansñamRbehagtUc. emGMe)AenHgab;enA sItuNðPaBeRkam 10 GgSaes. Bg nigdgáÚvgab; 
enAsItuNðPaBelIsBI 60 GgSaes. 
9>2>4>2- xμ ÚtsIurUgRKab;RsUv Sitophilus oryzae Linnaeus, Coleoptera: Curculionidae 

(Rice weevil) 

xμ ÚtsIurUgRKab;RsUv (S. Oryzae) manRbEvgBI 2>5-4m>m nigmanBN’etñatRkhm b¤etñatex μA. 
x μÚtenHGacRcLMCamYynwgxμ ÚtsIurUgRKab;eBat. lkçN³sMKal;rbs;xμ ÚtenHKWenAEpñkxagmuxénRTUgman 
sñamRbehagragmUl b¤ragERbRbYlmineTogTat;enAENnNan;tan;tab;. enAelIk,al manRcmuHtUcEvg 
nigGg;Etnman8kg; ragdUcdMbg b¤RBng;. søabxagmuxrwgmansñamGuc4 BN’Rkhmetñat ¬rUbPaB 9-
36x¦. xμ ÚteBjv½yGacrs;)an 7-8Ex. x μ ÚtjImYyGacBg)anBI 300-500 Bg edayraymYy²dak; 
enAkñúgRbehagRKab;Edlva)ansIubMpøaj. dgáÚvmYyGacsIuedayecaHRbehagRKab;RsUvmYyRKab;. dgáÚv 
enHmanxøÜnBN’sKμaneCIg nigmank,alBN’etñat ehIyenAEpñkxageRkaméndgxøÜnRtg;. dgáÚvenH 
Gacrs;)anBI 4-7 s)aþh¾. xμ ÚteBjv½ysIuTmøúHRKab;RsUv b¤GgárecjmkeRkAedaybnSl;TuknUvRbehag 
rn§ragmUl. xμÚteBjv½ykRmehIrNas; ehIyvacUlcitþRKab;RsUv b¤GgárEdlmanTMhMtUc². RKab;RsUv 
b¤GgárEdlvasIubMpøajmansñamRbehag EdlmanTMhMMERbRbYl. xμ ÚtenHeFVIButCagab;enAeBlrMxanva eday 
vadak;eCIgrbs;vaeTACitnwgxøÜnrbs;va bnÞab;mkvaTmøak;xøÜnvacuH nigenAes¶omkñúgry³eBlBIrbInaTI . 
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9>2>4>3- xμ ÚtRKab;RsUv Rhizoperta dominica Fabricus, Coleoptera  : Bostrychidae R. 

Dominica (Lesser grain borer) 

xμ ÚtenHmanRbEvgdgxøÜnBI 2>5 eTA 3mm nigmanBN’etñatexμA. lkçN³sMKal;rbs;xμ ÚtenH Kwdg 
xøÜnvamanragCasIuLaMg nigmansñamRbehagragmUlteRmobKñaCaCYr² enAelIsøabrwgrbs;va.  k,al 
rbs;vabt;cuHeRkamEdl)aMgedayEpñkRTUgxagmux. mandMuBkKeRKImenAtamEKménEpñkRTUgmuxenH. 
Gg;Etnrbs;vamanragCaRBng; b¤dMbgEckCabIkg;FM²CasMKal; ¬rUbPaB 9-36K¦. x μ ÚtenHGacrs;enA 
)an ry³eBlmYyqñaM. x μ ÚtjImYyBg)an 300-600Bg enAelIRKab;RsUv. dgáÚvsIuenAEpñkxagkñúg nigxag 
eRkAénRKab;RsUv. vacUlcitþsIuGg;dUEs<m (endosperm) rbs;RKab;RsUv. dgáÚvrbs;x μ ÚtenHmaneCIgmux. 
k,alvabt;cUleTAkñúgxøÜnragekagrbs;va.  dgáÚvenHGacrs;)anBI 4-5s)aþh¾. stVxμ ÚteBjv½yBUEkehIr. 
karsegáteXIjmanvtþman FUlIemS:AenAkñúgXøaMg smÖar³CasBaØabBa¢ak;famankarrukran sIubMpøajeday 
stVxμ ÚtenH. x μÚtenHminsIubMpøajRKab;sENþk nigRKab;páaQUkr½tñeT. 

viFankarRKb;RKgstVl¥itbMpøajkñúgCRguk 
viFankarkarBar 
- RKab;RsUv b¤GgárEdlRtUvTukdak;RtUvhal[)ans¶Ütl¥ nigrkSaTuk[s¶ÜtCanic©. RbsinebI 

RKab;esImcUreFVIkarsMgYtva[)anqab;bMputtamEdlGaceFVIeTA)an. 
- minRtUvrkSaTukRKab;EdlrgkarbMpøajBIstVl¥iteT BIeRBaHRKab;TaMgenaHGacpÞúkBgstVl¥it.  
- RbsinebIRKab;RsUvmanbrimaNeRcIn ehIyRtUvrkSaTukkñúgry³eBlyUr cUreRbIR)as;fñaMbgðúy 

(fumigate) yUr²mþg. 
- rkSaXøaMg[)ans¥atCanic©ebIGaceFVIeTA)an. 

 
rUbPaB 9-36 ¬k¦-dgáÚvGgár Sitotroga cerealella / ¬x¦-x μ ÚtsIurUgRKab;RsUv Sitophilus 

oryzae / nig ¬K¦- xμ ÚtRKab;RsUv Rhizoperta dominica 
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viFankarkMcat; 
Erg b¤GMuedIm,IEjk nigerIsykstVl¥it nigRKab;xUcxatecj. kareFVIEbbenH vaBuMEmnCaviFIsaRsþ 

kñúgkarkMcat;stVl¥it sRmab;brimaNRsUveRcIneLIy. karlayepH kMe)ar b¤kMeTc emSACamYyRKab;RsUv 
Gackat;bnßykarbMpøajBIstVl¥itedayeFVI[varmas; nigbnßyCatiTwkBIkñúgxøÜn. dak;søwkesþAcUleTAkñúg 
XøaMg b¤CRgukRsUvGacedjstVl¥itcéRg . )aj;fñaMsmøab;stVl¥itelIépÞXøaMg xagkñúgTaMgmUl nigCMuvij 
épÞ)avxageRkA edIm,IkarBar b¤kMcat; emGMe)A nigBBYkx μ Út. 
9>3- esμAsMxan;²enAelIdMNaMRsUv 

esμACaeRcInRbePT duHrukranrMxandl;karlUtlas;rbs;dMNaMRsUv enARKb;brisßanéndMNaMRsUv. 
CaBiessenAtMbn;EdlBwgEp¥keTAelIrbbTwkePøóg EdlCaTUeTAmanePøógmineTogTat; EdlbNþal[ 
mankar)at;bg;TinñplRsUv y:ageRcInCaerogral;qñaM. kar)at;bg;TinñplenH GacCH\T§iBlGaRkk;dl; 
suvtþiPaBes,ógGahar suxPaB nigesdækic©RKYsarrbs;ksikr. tamr)aykarN_rbs;ksikrkñúgextþcMnYn 
11 )anraykarN_famanesμAcMnYn 66 RbePTEdlkMBugEtratt,atelIdMNaMRsUv (Jahn et al., 1997) .  
9>3>1- es μAbMpøajCaRbePTes μAeCIgRkas; (Grassy weeds) 

CaRkumRbePTes μATaMgLayNa EdlduHlUtlas;enAkñúgERs b¤cMkar ehIymanlkçN³Rsedog 
eTAnwgesμAeCIgRkas;. RkumRbePTesμATaMgenaHrYmman ³ 
9>3>1>1- es μAEbkk,al  (Baryard grass) (rUbPaB 9-37) 

RKYsar ³ Poaceae 
GMbUr ³  Echinochloa cru-gally 

(L) Beauv 
k- BiBN’na 
esμAEbkk,al CaRbePTes μAÉk 

vdþ EdlmankMBs;RbEhl 150sm nig 
manEbkExñgCaeRcIn enAelIfñaMgEpñkxag 
eRkam. kYrpáaRbEvg 10-20sm nig 
manEs μg 10-12. karbnþBUCRbePTesμAenH KWtamry³RKab; ehIyRKab;mandMeNkry³eBlBI 3-
4Ex. dMNuHRKab;;manBI 70-90° enAelIRbePTdI EdlmansmtßPaBrkSaTwk)anl¥. RKab;vaGacduH 
)anenAeRkamépÞTwk. esμARbePTenHRsedognwgsMNab enAdMNak;kal es μAenAtUc. 

x- CRmkstVl¥it nigCm¶W  

 
rUbPaB 9-37 esμAEbkk,al  (Baryard grass) 
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esμAEbkk,al vaCaCRmkstVl¥it nigCm¶WmYycMnYnelIdMNaMRsUvdUcCa ³ xJúgbnøa emGMe)AdgáÚv 
EPñkqμar emGMe)A dgáÚv)ak;xñg dgáÚvhVÚg dgáÚvmUrsøwk RTIb mmacCBa¢k;søwk ruyRsUv Cm¶WrlakRsTb 
Cm¶WrlYyRsTb Cm¶WetOelOg eNm:atUtelIb¤s  CaedIm . 

K- r)ay nigsarsMxan; 
esμAEbkk,alCaes μAcéRgcMbgelIdMNaMRsUv nigdMNaM34mux epSgeTot enAkñúgtMbn;RtUBic nig 

RtCak;bgÁÜr (Auld & Medd, 1987). ebIKμankarRKb;RKg)anl¥ nigTan;eBlevlaeT enaHkar)at;bg;  
TinñplRsUvmanrhUtdl; ¬100°¦. RbePTesμAcéRgenHbgáCabBaðaxøaMgkøa dl;ksikrenAtMbn;ERsTMnab 
nigERsR)aMgeRsacRsBedayRbB½n§beBa©jbBa©ÚlTwk (irrigation areas) . 
9>3>1>2- es μAeCIgRkas; (Crowsfoot grass) (rUbPaB 9-38) 

RKYsar ³  Poaceae 

GMbUr ³ Eleusine indica (L) 

Gaertn 
k- BiBN’na 
esμAeCIgRkas; CaRbePTes μAÉk 

vdþ EdlmankMBs;RbEhl50-80sm 
nigRbB½n§b¤sCaséssVitCab; b:uEnþK μan 
b¤senAtamfñaMgeT. søwkduHmanragCa 
GkSr V ehIymanTTwgRbEhl 8mm nigbeNþay 10-20sm. kYrpáamanRbEvgBI 10-20sm 
nigmanEsμg 10-12 ehIyGacpáaeBjmYyqñaM. karbnþBUCtamry³RKab;kñúgesμAmYyKum<² GacmanrhUt 
dl; 50/ 000RKab;. 

x- CRmkstVl¥it nigCm¶W 
esμAeCIgRkas;vaCaCRmkstVl¥it nigCm¶WmYycMnYnelIdMNaMRsUvdUcCa ³ dgáÚv)ak;xñg dgáÚvhVÚg 

xJúgbnøa emGMe)AdgáÚvEPñkqμa emGMe)AdgáÚv RswgCBa©k;RKab;RsUv dgáÚvmUrsøwk RTIb mmacCBa©k;søwk ruyRsUv 

Cm¶WetOelOg eNm:atUtelIb¤s Cm¶WrlYy 
RsTbCaedIm. 

K- r)ay nigsarsMxan; 
esμAeCIgRkas;CaRbePTesμAcéRgcMb

genAelIERs EdlBi)akkñúgkarRKb;RKgTwk 
ERsx<s;manTwktictYc nigmanvtþmanelI 

 
rUbPaB 9-38 esμAeCIgRkas; (Crowsfoot grass) 

 
rUbPaB 9-39 esμArBak;Twk (Water couch) 
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RbePTdMNaMelIsBI 40muxdMNaMepSgeTot. vaGacduHlUtlas;)anl¥enAelIdIEdlmansMeNImTab 
rhUtdl;x<s;. ebIKμanviFankarRKb;RKgTan;eBlevlaeT kar)at;bg;TinñplRsUvGac manrhUtdl; 80°. 

9>3>1>3- es μArBak;Twk (Water couch)  (rUbPaB 9-39) 
RKYsar ³ Poaceae  

GMbUr ³ Paspalum distichum (L) 

k-BiBN’na 
esμArBak;Twk CaRbePTesμABhuvdþ EdlmankMBs;rhUtdl;60sm. karbnþBUCCacMbgén 

RbePTesμAenHKW tamry³fñaMgEdlvarenAeRkamdI nigbnÞab;bnSMtamry³RKab;. kYrpáamanBIrEs μg 
EdlkñúgEsμg nImYy²mantMerobRKab;EtmçagmanRbEvg 2/5-4/5s>m. b¤srbs;vaduHy:agRkas;enA 
EpñkxageRkamépÞTwk GacraraMgel,ÓnTwkkñúgkrNIvaduH lUtlas;enAtamRbLaybeBa©jbBa©ÚlTwkERs . 

x- CRmk nigsarsMxan; 
esμArBak;TwkCaCMrkstVl¥it nigCMgWmYycMnYnelIdMNaMRsUvdUcCa dgáÚv )ak;xñg/ xJúgbnøa emGMe)AdgáÚv 

EPñkqμa dgáÚvmUrsøwk Cm¶WetOelOg eNm:atUtelIb¤s xügsIuRsUvBN’mas CaedIm. 
K- r)ay nigsarsMxan; 
esμArBak;TwkCaRbePTes μAcMbg EdlmanenAelIdIERsTMnab ERsCMerAERsx<s; m:üageTotvak¾Gac 

duHlUtlas;enAelIERsEdlRKb;RKgTwk)anl¥eTotpg. esμARbePTenH manPaBFn;RTaMeTAnwgfñaMsmøab; 
es μAmYYycMnYnFM. vamankarRbkYtRbECgxøaMgCamYydMNaMRsUv ehIyebIKμanviFankarRKb;RKgTan;eBlevla 
eT kar)at;bg;TinñplRsUvGacmanrhUtdl;85° . 
9>3>1>4- es μAknÞúyek¶ak (Red sprangletop) (rUbPaB 9-40) 

RKYsar ³ Poaceae 
GMbUr ³ Leptochloa chinensis L 

k- BiBN’na 
esμAknÞúyek¶ak CaRbePTes μAÉk 

vdþb¤BhuvdþmankMBs; 50-100sm edIm 
vatUcQrRtg; ehIymanduHb¤stamfñaMg. 
søwkrbs;varelagtMerobCaCYrRbEvg 10-
20sm. kYrpáamanRbEvgBI 20-60sm 
EdlmanEs μgCaeRcIn manRbEvgRbEhl 10sm. bnþBUCtamry³RKab;. karkat;pþac;EpñkénKum< 
tamry³karP¢Ürras;kþIGacmanlT§iPaBduHlUt las;Caf μInigmanPaBgayRsYlkñúgkarduHraldal.   

 
rUbPaB 9-40 esμAknÞúyek¶ak (Red sprangletop) 
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x- CRmkstVl¥it nigCm¶W 
esμARbePTenHCaCRmkstVl¥it nigCm¶WmYycMnYnelIdMNaMRsUvdUcCa ³ Cm¶W)ak;etrIRseBansøwk Cm¶W 

etOelOg eNm:atUtelIb¤s dgáÚvmUrsøwk dgáÚv)ak;xñg dgáÚvEPñkq μa dgáÚvhÚVg xügsIuRsUvBN’Mmas CaedIm. 
K- r)ay nigsarsMxan; 
CaRbePTesμAEdlduHlUtlas;l¥kñúgERsdIesIm CaBiesskñúgERsBeRgaH ehIyk¾manduHkñúgERs 

dIx<s;pgEdr. RbePTesμAenHminGacduHlUtlas;enAkñúgERsEdllicTwkCaRbcaM. vamankarRbkYtRbECg 
CamYynwgRsUv deNþImyksarFatuciBa©wm nigBnøWeFVI[)at;bg;TinñplRsUvelIsBI 40° nigmanPaBFn;RTaM 
eTAnwgfñaMsmøab;esμAmYycMnYn. 
9>3>1>5- es μAcMBuHTa (Wrinkle duck-beak) (rUbPaB 9-41) 

RKYsar ³ Poaceae 

GMbUr ³  Ischaemum rogusum 

Salisb 
k- BiBN’na 
esμAcMBuHTa CaRbePTes μAÉkvdþ 

EdlmankMBs;BI 60-120sm  søwkva 
manragdUclMEBgRbEvg 20-30sm 
RsTbsøwkmanBN’Rkhmetñat. es μA 
RbePTenH mandMNak;kallUtlas;RsedogRsUv. karbnþBUCrbs;vaKWtamry³RKab;. RKab;mandMeNk 
nigmandMNuHRKab;l¥enAsItuNðPaB 20-40GgSa enARsTab;dIelI 5sm b:ueNÑaH. RKab;es μAminGacduH 
Bnøk)anenAeRkamépÞTwwk b:uEnþbnÞab;BIduHBnøkrYc vaGaclUtlas;)annAkñúglkçxNÐTwklic. 

x- CRmkstVl¥it nigCm¶W 
esμARbePTenHCaCRmkstVl¥it nigCm¶WmYycMnYnelIdMNaMRsUvdUcCa ³ dgáÚvsIurUgedImsIuCm<Ú dgáÚv 

EPñkqμa rice root nematode, rice root nock nematode CaedIm. 
K- r)ay nigsarsMxan; 
CaRbePTesμAEdlGacduHlUtlas;l¥kñúgdIesIm nigdIl,ab; vamankarRbkYtRbECgCamYYynwgRsUv 

y:agxøaMg kñúgkardeNþImyksarFatuciBa©wmnigBnøWebIman 5Kum< / 1m2 eFVI[)at;bg;TinñplRsUvelIBI15°. 
9>3>2- RbePTkk; (Sedge) 

CaRkumRbePTes μATaMgLayNa    EdlGacduHlUtlas;enAkñúgERs     ehIymanlkçN³Rsedog  
eTAnwgkk;. RkumRbePTkk;TaMgenaHrYmman ³ 

 
rUbPaB 9-41 esμAcMBuHTa (Wrinkle duck-beak) 
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9>3>2>1- es μAkk;RCugq½RtFM (Umbrella sedge) (rUbPaB 9-42) 
RKYsar ³ Cyperaceae 

GMbUr ³  Cyperus iria L. 
k- BiBN’na 
esμAkk;RCugq½RtFMCaRbePTesμAÉkvdþEdlmankMBs;;BI 20-60sm edImvamanragRtIekaN b¤s 

manBN’elOg Rkhm páarIkmanBN’elOgmanRbEvg 1-20sm søwkRTnab;páamancMnYn3-5 man RbEvg 
5-30sm ehIysøwksßitenAEpñkxag 
eRkameKmanRbEvg EvgCagRbEvgpáa. 
karbnþBUCKWtamry³RKab;. RKab;rbs;va 
GacmandMeNk b:uEnþGacduHBnøkbnÞab;BITuM 
RCuHRbEhl 75éf¶. es μAmYyKum<Gac 
manRKab; rhUtdl;5000RKab; . 

x- CRmkstVl¥it nigCm¶W 
esμAkk;RCugRbePTenH CaCRmkstVl¥it nigCm¶WmYycMnYnelIdMNaMRsUvdUcCa Cm¶WetOelOg 

eNm:atUtelIb¤s Cm¶WrlYyRsTb nigécRsUv CaedIm . 
K- r)ay nigsarsMxan; 
RbePTes μAenH GacduHlUtlas;l¥elIdImansMeNImrhUtdl;dIesIm vaCaes μAcéRgcMbgsRmab; 

ERsTMnab nigERsbeBa©jbBa©ÚlTwkb:uEnþBuMsUvmanbBaðaF¶n;F¶rcMeBaHERscMkareT. ebIsinCaK μankarRKb;RKg 
[)anl¥eT GacbNþal[)at;bg;TinñplRsUvrhUtdl; 40° . 
9>3>2>2- es μAkk;EPñkkþam (Globe fingerush) (rUbPaB 9-43) 

RKYsar ³ Cyperaceae 

GMbUr ³ Fimbristylis miliacea L. 
k- BiBN’na 
esμAkk;Epñkkþam CaRbePTesμA 

kk;Ékvdþ duHCaKum<EdlmankMBs;BI 25-
50sm søwkvaduHlUtlas;l¥enAKl; 
ehIymantYsøwkxøI RtYtsIuKñanwgRsTb 

 
rUbPaB 9-42 esμAkk;RCugq½RtFM (Umbrella sedge) 

 
rUbPaB 9-43 esμAkk;EPñkkþam (Globe fingerush) 
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søwk.  páaCacegáammanRKab;BI50-100 RKab; kñúg1edImsøwk RTnab;páaxøICagpáa. karbnþBUCKWtam 
ry³RKab;. PaKeRcIn RKab;énesμAkk;EPñkkþamenHK μandMeNkeT vaGacduHPøambnÞab;BITuM. RKab;RtUvkar 
BnøWsMrab;duH. RKab;Gac duHlUtlas;eBjmYyqñaM. 

x- CRmkstVl¥it nigCm¶W 
esμAkk;EPñkkþamRbePTenH CaCRmkstVl¥it nigCm¶WmYycMnYnelIdMNaMRsUvdUcCa ruyRsUv xüg 

sIuRsUvBN’mas eNm:atUtb¤s CaedIm. 
K- r)ay nigsarsMxan; 
RbePTes μAenH GacduHlUtlas;l¥elIdIEdlmansMeNImrhUtdl;dIesIm vak¾Gacraldaly:ag 

qab;rh½seTAtMbn;plitkm μdMNaMRsUvfμ I ebIKμanviFankarkMcat;Tan;eBlevla . kareRbIR)as;fñaMsmøab;es μA 
BuMsUvmanRbsiT§iPaB eRBaHesμARbePTenHRKab;vaGacduHeBjmYyqñaM. m:üageTotvamansarFatuKImI RbqaMg 
nwgkarduHBnøkrbs;RsUv (Sobhana et al., 1990) . ebIsinCaK μankarRKb;RKg[)anl¥eT GacbNþal[ 
)at;bg;TinñplRsUvmanrhUtdl; 50° . 
9>3>2>3- es μAkk;q½RttUc (Small flower umbrella plant) (rUbPaB 9-44) 

RKYsar ³ Cyperaceae  

GMbUr ³ Cyperus difformis Linn. 
k- BiBN’na 
esμAkk;q½RttUcCaRbePTesμAkk;

ÉkvdþEdlmankMBs;BI 20-70 sm edIm 
varelagmanragRtIekaN nigmansés 
b£seRcIn ehIymanBN’Rkhm. søwk 
relagmanRbEvg 5-25sm b¤es μ I 
2PaK3 énkMBs;edIm nigTTwgsøwkRbEvg2-6mm. páaB’NelOgtMerobKñay:agENnsßitenACapþúMKña 
b¤CaeTal. søwk RTnab;páaxøICagpáa. karbnþBUCRbRBwt þtamry³RKab;. vdþCIvitesμAkk;enHmanry³eBl 
30éf¶ GacrIkduH raldalelOn nigGacmanelIslb;enAkñúgERsCaRbcaM. 

x- CRmkstVl¥it nigCm¶W 
esμAkk;q½RttUcCaCRmkstVl¥it nigCm¶WmYycMnYnelIdMNaMRsUvdUcCa Brevennia rehi, (rice 

mealybug) Cm¶WrlYyRsTb (Hirschmanniella oryzae), rice root nematode nigxügsuIRsUvBN’mas 
CaedIm. 

 

 
rUbPaB 9-44 es μAkk;q½RttUc (Small flower umbrella plant) 
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K- r)ay nigsarsMxan; 
CaRbePTesμAEdlGacduHlUtlas;l¥enAtMbn;dITMnab nigdIlicTwkEdlmanCICatil¥ . PaBduH 

Rkas; nigvdþCIvitxøI GacRbECgCamYyRsUv kñúgkardeNþImykTwk nigsarFatuciBa©wmEdlGacbNþal[ 
)at;bg;TinñplRsUvBI 12-50°. esμARbePTenHgayduHelIslb; CaRbcaMenAkñúgERs RbsinebIeyIg 
eRCIserIsykfñaMsMlab;esμAEdlmanRbsiT§iPaBelIBBYkes μA (grasses) mkeRbIR)as;. 
9>3>2>4- es μARkvajRCUk (Purple nutsedge) (rUbPaB 9-45) 
 RKYsar³ Cyperaceae:  

 GMbUr³ Cyperus rotundus L. 
k- BiBN’na 
esμARkvajRCUkCaRbePTesμAkk;

Bhuvdþ edImEdlmanpáamankMBs;rhUt 
dl; 60sm edImvarelag manragRtI 
ekaN nigrIkFMenAEpñkKl;. manRTnug 
søwkpusx<s;; CaTUeTAsøwkmanRbEvgxøICagedImEdlmanpáa manRbEvgTTwgsøwk7mm EdlduHecjBIRsTb 
enACuMvijKl; . b¤svaCasésemIm  (Rhizome) tP¢ab; eTAnwgb¤s nigemImd¾éTeTot(Tuber) ehIyman 
BN’Rkhmetñat-exμA EdlmanRbEvgERbRbYlBI 1-2sm  emIm (Tubers) EbkBnøkmYyb¤manExñgBnøk 
eRcIn (CAB, 2001) .  emImrbs;vamandMeNk ehIyGacrs; kñúglkçxNÐbrisßanGaRkk;)ankñúgry³eBl 
yUr (Nnarko & De Datta, 1991) karbnþBUCCacMbgtamry³ emIm  nigmantictYctamry³RKab;. 

x- CRmkstVl¥it nigCm¶W 
esμARkva:jRCUkCaCRmkstVl¥it nigCm¶WmYycMnYnelIdMNaMRsUvdUcCa ³ dgáÚvhVÚg dgáÚvsuIrUgedIm 

suICm<Ú CMgWetOesμA CaedIm  (CAB, 2001) . 
x- r)ay nigsarsMxan; 
CaRbePTesμAEdlmanbBaðacMbgenAkñúgERscMkar nigERsdIx<s; esμARbePTenHgayduHlUtlas; 

elIRKb;RbePTdI ehIymankarFn;RTaMeTAnwgsItuNðPaBx<s; (Reissig et al., 1986). Bi)akkñúgkarkMcat; 
tamviFIsaRsþdaMduH BIeRBaHkardaMduHGacbNþal[das;dMeNkemIm CaehtueFVI[mankarduHraldaly:ag 
qab;rh½s. ebIsinCaK μankarRKb;RKg[)anl¥eT GacbNþal[)at;bg;TinñplRsUvrhUtdl; 50°. 
9>3>3- RbePTes μAsøwkFM (Broadleaved weeds) 

CaRkumRbePTes μATaMgLayNa EdlduHlUtlas;enAkñúgERs b¤cMkarehIymansøwkFM nigman 
lkçN³RsedogeTAnwgesμAkMBIgBYy . RkumRbePTes μATaMgenaHrYmman ³ 

 
rUbPaB 9-45 esμARkvajRCUk (Purple nutsedge) 
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9>3>3>1- es μAtaesov (Gooseweed) (rUbPaB 9-46) 
RKYsar³ Sphenocleaceae 

GMbUr³ Sphenoclea zeylanica Gaertn 

k- BiBN’na 
CaRbePTesμAÉkvdþsøwkFM mankMBs;rhUtdl; 150sm edImvarelag minrwg nigRbehagkñúg 

EbkEmkCaeRcIn. søwktMerobCargVilEdkXYgmanRbEvgbeNþay 10sm nigTTwg 3sm erovRsYc enA 
Epñkcugsøwk. páatMerobKñay:agENnerovRsYcdUckMBUl enAxagcugkBa©úMpáa . karbnþBUCGaRs½yedayBnøW 
(Mercado et al., 1190). karduHlUtlas; nigmanpáaeBjmYyqñaM . 

x- CRmkstVl¥it nigCm¶W 
esμAtaesovCaCRmkstVl¥it nigCm¶WmYycMnYnelIdMNaMRsUv dUcCa xügsIuRsUvB’Nmas nig rice 

root knot nematode . 
K- r)ay nigsarsMxan; 
CaRbePTesμAsøwkFMEdlduHlUtlas;enAelIdIesIm BiessenAkEnøgEdlmanTwks¶b;mankøins¥úy. 

manbBaðacMbgenAkñúgERsTMnab. ebIsinCaKμankarRKb;RKg[)anl¥eT GacbNþal[)at;bg;Tinñpl rhUt 
dl; 45°. es μARbePTenHmanPaBFn;RTaMeTAnwgfñaMsmøab;esμA 2-4D epSg²Kña(Mercado et al., 1990). 

kareRbIR)as;esμARss;RbePTenH 7 KRk dak;kñúgERsGacbegáInTinñplRsUv es μ InwgkareRbIR)as;CIGasUt 
cMnYn 60 K>Rk/ht (Dubey, 1986) . 
9>3>3>2- es μAkeNþógeQI (Primrose willow) (rUbPaB 9-47) 

RKYsar ³ Onagraceae:  

GMbUr ³ Ludwigia octovalvi (Jacq), Raven 
k- BiBN’na 

 
rUbPaB 9-46 es μAtaesov (Gooseweed) 
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CaRbePTesμAÉkvdþsøwkFM mankMBs;rhUtdl; 100 sm edImrwgmaMQrRtg; KRKat maneram 
Rkas; RbEvg 1/5 sm nigEbkEmkCaeRcIn. søwkmanragCalMEBg tMerobqøas;Kña. páaeTalmanTgpáa 
xøIb¤Kμan RtbkpáaBN’elOg ehIyduHecjBIG½kSrvagsøwk b¤EmkCamYyedIm. EpømanBN’elOg-sVay. 
karbnþBUCtamry³RKab;. RKab;mYycMnYnduHBnøkPøamenAkñúglkçx½NÐdIesIm nigdIlicTwk.  

x- CRmkstVl¥it nigCm¶W 
esμAkeNþógeQICaCRmkstVl¥it 

nigCm¶WmYycMnYnelIdMNaMRsUvdUcCa Cm¶W 
rlYyRsTbsøwk éc nigeNm:atUtb£s 
CaedIm. 

K- r)ay nigsarsMxan; 
CaRbePTesμAsøwkFM EdlduHlUt 

las;enAelIdIesIm nigmanTwk. ebIsinCaK μankarRKb;RKg[)anl¥eT GacbNþal[)at;bg;TinñplRsUv 
BI50-80°.esμARbePTenHmanPaBFn;RTaMx<s;eTAnwgbERmbRmYl kMBs;TwwkkñúgERs (Mohankumar & 

Alexander, 1989). es μARbePTenHeqøIytby:agqab;rh½seTAnwg kardak;CIGasUtrhUtdl; 
100KRk/ht ERsEdlmankareRbIR)as;CIGasUteRcIn  (Gaffer, 1985; Kim & Moody, 1989) GacnaM 
[begáInnUvskmμPaBkMcat; . 
9>3>3>3- es μAkMBIgBYy (Creeping water primrose) (rUbPaB 9-48) 

RKYsar ³ Onagraceae: 

GMbUr ³ Ludwigia adscendens (L.) Hara 
k- BiBN’na 
CaRbePTesμABhuvdþsøwkFM edImvaevorsNþÚkelIépÞdI b¤GENþtelIépÞTwk b¤seEdlduHtamfñaMg 

 
rUbPaB 9-48 es μAkMBIgBYy (Creeping water primrose) 

 
rUbPaB 9-47 es μAkeNþógeQI (Primrose willow) 
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manBN’s. søwkeTalmanragmUl b¤mUlRTEvgTal K μaneram TgsøwkBN’Rkhm. CapáaeTalmanRtbk 
páaBN’s nigelOg enAEpñkKl;TgpáamanBN’Rkhmb¤elOg. karbnþBUCtamry³EpñkedIm nigRKab;. 

x- CRmkstVl¥it nigCm¶W 
esμAkMBIgBYyCaCRmkstVl¥itnigCm¶WmYycMnYnelIdMNaMRsUvdUcCaécRsUv nigeNm:atUtb¤sCaedIm. 
K- r)ay nigsarsMxan; 
CaRbePTesAsøwkFM EdlduHlUtlas;enAelIdIERs b¤dImanTwkCaRbcaM tamRbBn§½RbLaybeBa©j 

bBa©ÚlTwkERsCaesIm . RbePTes μAenHduHRbkYtRbECgCamYyRsUvERsBRgYs ERsTwkeRCA nigERssnÞÚg  
(Moody, 1989) . 
9>3>3>4- es μARcac; (Pickerel weed) (rUbPaB 9-49) 

RKYsar ³ Pontederiaceae 

GMbUr ³ Monochoria vaginalis 

(Burm.F.) Presl 
k- BiBN’na 
CaRbePTesμAÉkvdþsøwkFM duHCa 

Kum<kñúgERsTMnab bJCaes μABhuvdþenAtMbn; 
EdlmanTwkCaRbcaM. manedImrelagPøW 
mankMBs; 10-50sm. søwkmanrag 
ebHdUg relag nigRTedayTgsøwk. páamansøwkRTnab;páaFM duHecjBI)ac;søwkenAelITgsøwkEdlzit 
enAcMgay 2/3 BIKl;énTgsøwk. RtbkpáamanBN’sVay. karbnþBUCtamry³RKab; RKab;manBN’etñat 
nigmanRTnugtambeNþayRKab;. enAkñúglkçxNÐdI esIm RKab;vaGacduH)aneBjmYyrdUvdaMduH.  

x- CRmkstVl¥it nigCm¶W 
esμARcac; CaCRmkstVl¥it nigCm¶WmYycMnYnelIdMNaMRsUvdUcCa xJúgbnøa xügsIuRsUvBN’mas Cm¶W 

rlYyRsTb Cm¶WetOesμAEdlbgáedaymmacetñat eNm:atUtb¤s eNm:atUtkMBkb¤sCaedIm. 
K- r)ay nigsarsMxan; 
esμARcac; Caes μAEdlmanbBaðacMbgkñúgplitkmμdMNaMRsUv .  vaduHlUtlas;l¥ enAelIdIERsTMnab 

ERsTwkeRCA tamRbB½n§RbLaybeBa©jbBa©ÚlTwkERsCaedIm. RbePTesμAenHduHT®nÞandeNþImyksarFatu 
ciBa©wmGasUtBIdMNaMRsUv . kñúgkrNIdg;sIuetrbs;vax<s; GaceFVI[mankar)at;bg;TinñplRsUvrhUtdl; 
82°  (Sattar & Biswas, 1991). 
 

 
rUbPaB 9-49 es μARcac; (Pickerel weed) 
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9>3>4- viFIsaRsþRKb;RKgesμAbMpaøj 
CaTUeTAmanviFIsaRsþCaeRcInkñúgkarRKb;RKges μAbMpaøj enAkñúgdMNaMRsUvdUcCa viFIsaRsþdaMduH 

viFIsaRsþeFVIedayéd viFIsaRsþemkanic viFIsaRsþKImI nigCIvsaRsþCaedIm. b:uEnþkarRKb;RKgesμA edaykar 
bBa©ÚlrYmKñanUvviFIsaRsþTaMgenH[)aneRcInbMput nigsmRsbtamlkçxNÐEdlGaceFVI)an CaviFIsaRsþ 
d¾manRbsiT§iPaBbMputkñúgkarRKb;RKges μAbMpaøjkñúgdMNaMRsUv cMENkkareRbIR)as;viFIsaRsþeTalBuMsUvman 
RbsiT§iPaBeT . 
9>3>4>1- viFIsaRsþdaMduH 

mUldæancMbgénviFIsaRsþenH KWbegáInkarlUtlas;éndMNaMRsUv edIm,IRKbsgát;karduHlUtlas; 
rbs;es μAcéRg . 

k- karBar nigTb;sáat;nUvvtþmanes μAbMpøajkñúgERs 
RKab;BUCEdlmanRKab;es μAenAlayLMKña RtUvsMGat[)ans¥at munnwgykeTAsabkñúgfñal 

sMNab BiessRKab;BUCf μ I b¤RKab;BUCTijBItMbn;epSg². fñalsMNabRtUverobcM[)ans¥at edayykecj 
nUvEpñk b¤bMENkénesμAbMpaøjEdlGacduHlUtlas;)an edIm,I[sMNabEdlykeTAsÞÚg Kμanvtþmanes μA 
bMpaøj . sMGatPøWERsCuMvij b¤ERsEdlTukecalTMenr edIm,ITb;sáat;karraldalesμAbMpaøj tamry³ 
RKab;. RtUvsMGatRKab;esμAEdlenACab;CamYy]bkrN_ksikm μdUcCa ³ ngÁ½l rnas; Rtak;T½rCaedIm munnwg 
ykeTAeRbIR)as;kñúgERs . 

x- karerobcMdIERs 
P¢ÜrdI[)aneRCA edIm,Ikb;RKab;es μAEdlenARsTab;elI[)aneRCA GacCYykat;bnßydMNuHRKab; 

es μAbMpaøj eTaHbICamanRKab;esμAtictYcGENþteLIgmkRsTab;dIxagelIenAeBlP¢Ürras;k¾eday. Bnüa 
eBlP¢Ürras;kñúgry³eBlmYysmRsbbMput edIm,I[RKab;esμAmanlT§PaBduHdl;kRmitGtibrima rYcswm 
eFVIkarP¢Ürras; eFVIdUcenHGacsmøab;RbCakrRKab;esμAdl; 50° (Nyarko, 1991). P¢Ürras;ERseRkayeBl 
RcUtkat; Gacsmøab;emIm (Tubes) ehIynig Rhizome rbs;RbePTes μABhuvdþ edaykMedAéf¶nardUvR)aMg. 

K- kardaMdMNaMbgVil 
kardaMdMNaMbgViléndMNaMRsUv CamYydMNaMcMkarGackat;bnßydg;sIuet es μAbMpaøjenAkñúgERs 

BIeRBaH enAeBleyIgdaMRsUv eFVI[BBYkesμAbMpaøjEdlminFn;RTaMnwgTwknwggab; nigpÞúyeTAvij eFVI[ 
BBYkes μAEdlRtUvkarTwkgab; enAeBleyIgdaMdMNaMcMkar . m:üageTotkardaMdMNaMcMkar EdlmansøwkFM 
CamYYyRsUvGaceFVI[kareRbIR)as;fñaMsmøab;esμAbMpaøjmanRbsiT§iPaBx<s; kñúgkarsmøab;es μAbMpaøj RbePT 
es μA EdlBi)akkñúgkarkMcat; . 
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X- kareRCIserIsBUC 
daMduHBUCEdlmankarFn;RTaMnwgstVl¥it nigCm¶WmanlT§PaBkñúgkarRbqaMgCamYyes μAcéRg . BUC 

RsUvEdlEbkKum< nigmansøwkeRcInmanlT§PaBkñúgkarkat;bnßykarratt,atBIes μAbMpaøjEdr b:uEnþBUCRsUv 
RbePTenH eRcInEtmanTinñplTab . 

g- eBlevladaMduH 
eRCIserIseBlmYysbRsb edayTuk[RKab;esμAduH rhUtdl;dImansMeNImRKb;RKan;sRmab;RsUv 

eTIbeFVIkarP¢Ürras;GacmanlT§PaBx<s; kñúgkarsmøab;esμAkñúgERs . b:uEnþminRtUvBnüaeBlevladaMduHrhUt 
dl;eBlevlasmRsbsRmab;daMRsUvRtUv)anrMlgenaHeT . eBlevlamansarsMxan;Nas;sRmab;RsUv 
EdlBwgEp¥kedayTwkePøóg BIeRBaHRsUvnwgetORkin enAeBlEdlPaBraMgs¶ÜtGUsbnøay EdlCaehtunaM[ 
RsUvminGacRbkYtRbECgCamYyesμA . 

c- rebobdaMduH 
rebobdaMduHman\T§iBleTAelIsmtßPaBdl;dMNaMRsUv kñúgkarRbkYtRbECgCamYyes μA . kardaM 

RKab; b¤sÞÚgsMNabCaCYr GacgayRsYlkñúgkareRbIR)as;]bkrN_eFVIes μA b¤dkedayéd. sÞÚgsMNabcas; 
edIm ¬Gayu20-30éf¶ sRmab;BUCTMenIb¦ manPaBRbkYtRbECgCamYyes μAxøaMgCagsMNabx©IedIm. RsUv 
cMkarminKYrdaMRKab;RsUvkñúgreNþA kñúgCeRmAeRCAeFVI[RsUvduHyWt naM[RKab;esμAEdlenArak; GacduHmun 
CRmuj[es μAmanlT§PaBx<s;kñúgkarRbkYtRbECgCamYyRsUv. 

q- dg;sIuetRsUv 
dg;sIuetedImRsUv CaktþasMxan;kñúgkarbegáItmøb;CYrRsUv kñúgkarRbkYtRbECgCamYyesμA . rvag 

Kum<RsUvmYyeTAmYyRtUvmancenøaHsmRsb ¬GaRs½ytamBUCRbePTCICatidI nigrdUvkal¦ kñúgkrNIEdl 
cenøaHKum<TUlayGac[esμATTYlBnWø)angay CaehtueFVI[esμAmanlT§PaBx<s;kñúgkarRbkYtRbECgCamYy 
RsUv. cMeBaHBUCRsUvTMenIb ¬GIuEG‘r66.l.¦ cenøaHKum<smRsbKW 20 sm x 20 sm. cMeBaHRsUvBRgYs 
karbegáInRKab;BUC GacCYykñúgkarkMcat;es μAcéRg)anEdr b:uEnþkarkMcat;esμAEbbenHK μancMeNjeT ebIsin 
CakareRbIR)as;RKab;BUCelIsBIkRmitsmRsb 100 K>Rk/h>t EdlCakRmitmYyGacpþl;[karlUtlas; 
RsUv)anl¥ . 

C- kareRbIR)as;CI 
CIGasUt pUsVr nigb:UtasüÚm CaCIsMxan;rbs;RsUvsRmab;dMNaMRsUv. es μAGacRsUbyksarFatu 

ciBa©wmeRcInBIdI nigRbRBwtþeTAelOnCagRsUv . kareRbIR)as;brimaNCIeRcIn nwgminbegáInTinñplRsUveT ebI 
K μankarkMcat;esμACamun. kareqøIytbeTAnwgkareRbIR)as;CIGasUtGacK μan b¤mantictYcbMput elIRsUvdaMduH 
kñúgmøb; ehIyCIGasUtnigCIpUsVrEdlenAss;nwgCMrujdl;dMNuHRKab;es μAEdlkb; enARsTab;elIénépÞdI . 
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Q- karRKb;RKgTwk 
karRKb;RKgesμAenAdMNak;kalRsUvlUtlas;dMbUg b¤bnÞab;BIsÞÚg tamry³viFIsaRsþRKb;RKgTwk 

manRbsiT§iPaBbMput . b:uEnþebImanvtþmanesμAenAkñúgERsyUrmkehIyenaH kareRbIR)as;viFIsaRsþenH 
elIesμACakarBi)ak. karBnøicTwkERskñúgCeRmA 15 s>m eBjmYyrdUv GackMcat;esμAbMpaøj CaRbePT 
es μAeCIgRkas;. cMeBaHes μARbePTsøwkFM niges μAkk; karBnøicTwkERskñúgCeRmAeRCA kñúgkRmitERbRbYl 
GacrMxandl;karlUtlas;rbs;va. karbgðÚrTwkecjBIERsCeRmAenAeBlevlamYysmRsbGac kat;bnßy 
BBYkes μAEdlrs;enAkñúgTwk. 

j- viFankaredayBlkm μmnusS 
rYmmankardutsMGat edaykmøaMgmnusS nigedayeRbI]bkrN_emkanikCaedIm . 
- kardutbMpøaj ³ karkab;ciRBa©aM nigdutCaviFIsaRsþmYysamBaØénkarerobcMdI vaGacsmøab; 

RKab;es μA es μAenAtUc² niglubbM)at;ecalrukçCatiepSg²eTotEdlminRtUvkar CaTUeTAGac 
rkSaERs edayK μanesμABI2-3GaTitü b:uEnþGacCMrujdl;dMNuHRKab;esμAEdlenARsTab;dIelI. 
kareRbIviFIenH enAelIépÞdIFMeFgGacCH\T§iBlGaRkk;dl;karhUreRcaH nig)at;bg;CIGasUt nig 
CId¾éTeTot ehIyGacbMBuldl;brisßan . 

- karsMGatedayéd ³ kardkesμAedayédmanRbsiT§iPaBl¥ EtERsEdlmanTwk nigBuMman 
\T§iBlGaRkk;dl;brisßan b:uEnþBi)akRtUvkarkmøaMgBlkmμ eBlevlaeRcIn nigRtUveFVIkarkMcat; 
eRcIndg eRBaHes μAtUc²EdleyIgminGacdk)an nigduHlUtlas;rh½s. viFIsaRsþenH GaceFVI 
)anl¥cMeBaHERstUc². 

d- ]bkrN_emkanic 
kareRbIR)as;]bkrN_emkanicvacMeNjkmøaMg nigeBlevlaCagkardkedayéd . cMeBaHERs 

EdldaM b¤sÞÚgK μanCYreyIgGaceRbIcb cbCIk Eb:ltUc² kaMbit CaedIm GacmanRbsiT§iPaBTaMgERsmanTwk 
b¤KμanTwk . cMeBaHERsdaM b¤sÞÚgCaCYrGaceRbIR)as;]bkrN_kMcat;es μAr:UtarI b¤kUNU . 

f- viFankarCIvsa®sþ 
karkMcat;tamviFIenH eRbIR)as;Pñak;garCIvsa®sþmanstVl¥it éc nigCm¶WmYycMnYnEdleK)an 

eRbIR)as; ehIyTTYl)aneCaKC½ykñúgkarkMcat;esμAkñúgdMNaMRsUv b:uEnþmanRbsiT§iPaBelIesμAkMNt;min 
TUeTA. PaBduHlUtlas;RKbdNþb;elIépÞTwkkñúgERsrbs;cktUc azolla GacTb;sáat;dl;karduHlUtlas; 
es μAcéRg 79° énTMgn;esμAcéRgkñúgERskñúgry³eBl 50éf¶ eRkaysÞÚg (Nyarko and Datta, 1991)  

RbeTsxøHkMBugeRbIR)as;xügBN’maskñúgkarkMcat;esμA . 
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D- viFankarKImI 
fñaMsmøab;esμA CaviFIsaRsþmYyEdlsnSMsMéckMlaMgBlkmμ EdlRtUv)aneKeRbIR)as;kñúgplitkmμ 

dMNaMRsUv . edIm,I[kareRbIR)as;fñaMsMlab;es μAmanRbsiT§iPaBx<s; nigmanPaBsnSMsMéc RtUvmankar 
yl;dwgGMBIskmμPaB nigRBMEdnrbs;fñaMsMlab;es μA[)anc,as;las; munnwgeFVIkarseRmccitþeRbIR)as;. 
kareRbIR)as;fñaMsmøab;esμARtUvkarsmÖar³dUcCa Fug)aj;fñaM m:üageTotkareRbIR)as;fñaMsmøab;esμA mindUcCa 
kareRbIR)as;]bkrN_emkanic RtUvEtmankarykcitþTukdak;x<s; kareFVsRbEhs eFVI[minRtwmEtminGac 
smøab;esμAb:ueNÑaHeT EfmTaMgeFVI[xUcxat b¤gab;dMNaMTaMgRsugeTot.  

 
RbePTfñaMsmøab;esμAman 
- fñaMsmøab;es μAedayb:HpÞal; (Contact herbicide) ³ CaRbePTfñaMsmøab;EpñkxøHénesμA Edl 

)anb:HpÞal;CamYyfñaMsmøab;es μA . 
- fñaMsmøab;es μAedayRCab (Systemic herbicide) ³ CaRbePTfñaMEdlsmøab;es μA tamry³ 

RCabcUleTARKb;srIragÁTaMgGs; eTaHCaEpñkminb:HnwgfñaMk¾eday. 
- fñaMsmøab;es μAeRCIs (Selective herbicide) ³ CaRbePTfñaMsmøab;es μAEdlsmøab;Etes μA nig 

minrMxandl;karlUtlas;rbs;rukçCatieLIy . fñaMRbePTenHGacCafñaMsmøab;es μA eday 
b:HpÞal; b¤fñaMsmøab;esμAedayRCab . 

- fñaMsmøab;es μAmineRCIs (None selective herbicide) ³ CaRbePTfñaMsmøab;es μA Edlsmøab; 
minerIsmux ³ dMNaMRsUv b¤es μAeLIy. fñaMsmøab;esμAGaceRbIR)as;CaTUeTAmuneBldaM . 
k- muneBldaM 
RtUv)aneRbIfñaMsmøab;esμAmuneBldaM sabRKab;RsUv b¤sÞÚgRsUv. fñaMsmøab;esμAmineRCIsRtUv 

)aneRbIR)as;kñúgkrNIenH. 
x- muneBlduH 
fñaMsmøab;es μARtUv)aneRbIR)as;eTAelIépÞdIbnÞab;BIdaM b:uEnþmunRsUv nigesμAduHBnøk sRmab;RsUv 

BRgYs nigmuneBlesμAduHBnøkkñúgERssnÞÚg . kñúgmeFüa)ayenHCaTUeTA fñaMsmøab;es μARbePT 
RCabRtUv)aneRbIR)as;. 

K- eRkayeBlduH 
fñaMsmøab;es μARtUv)aneRbIR)as;bnÞab;BIRsUv b¤esμAduHBnøk b¤bnÞab;BIsÞÚgrYc. fñaMsmøab;es μA 

eRCIsRtUv)aneRbIR)as;kñúgkrNIenH. CaBiess edIm,I[karRKb;RKgesμAmanRbsiT§iPaB eyIgRtUv 
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eRCIserIsykviFIsa®sþTaMgLay dUc)anerobrab;xagelI EdlsmRsbenAkñúglkçxNÐCak;Esþg 
énERsrbs;eyIgmkGnuvtþbBa©ÚlKña. 
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CMBUkTI 10  
karRbmUlpl nigTukdak; 

 

esam b‘uNÑa/ eBA sIuNat nighYn esrIvuF 
 

10>1- karRcUtkat; 
karRcUtkat; KWCakic©RbtibtiþedIm,IRbmUlykEpñkEdlmanRbeyaCn_éndMNaMRsUv. vaEtgeFVIeLIg 

kalNasarFatuCaGaharrbs;dMNaMenH manlkçN³eBjeljsRmab;karbriePaK b¤sRmab;kareRbIR)as; 
epSg²eTot . 
10>1>1- eKalkarN_  nigviFIsa®sþénkarRcUtkat; 

edIm,I[kargarRcUtkat;RsUv eFVIeLIgkñúgeBld¾smRsbbMput eKminRtUvKitEteTAelIGayukal 
lUtlas; EdlvaERbRbYleTAtamRbePTBUC niglkçxNÐdaMduHb:ueNÑaHeT b:uEnþeKRtUvBinitüemIlnUvkRmitTuM 
Cak;Esþgrbs;RsUv ¬taragTI 10-1¦. 

 
tarag 10-1  GRtasMeNImRKab;RsUv nig lkçN³rUbsaRsþsmRsbsRmab;karRcUtkat; ( AE, 2004) 

GRtasMeNIm lkçN³rUbsaRsþ
22-28° 
¬smRsb¦ 

kYrRsUvekagcuHedayTm¶n;rbs;va sMbkmanBN’elOg dak;RKab;eBj minTuMeBk 
¬naM[)ak;RsaM¦b¤enAx©IeBk ¬BN’ébtgenAeLIy¦ 

 
edaysarlkçxNÐGakasFatumanPaBxus²Kña maneBlxøHRsUvmansPaBTMuRKb;RKan; sRmab; 

karRcUtkat; b:uEnþGRtasMeNImRKab;enAmankRmitx<s; b¤TabCagtYelxkñúgtaragxagelI. karRcUtkat;Gac 
eFVIeLIgedayéd edayeRbIR)as; ]bkrN_samBaØ b¤edayeRKOgynþ. kareRCIserIskRmit eRbIR)as;eRKOg 
ynþ GaRs½yeTAelIPaBCak;EsþgéntMbn; TMhMdIEdl RtUvRcUtkat;Caerogral;qñaM nigeTAtamkarviPaKtémø 
R)ak;cMeNj niglT§PaBrbs;ksikr b¤m©as;ksidæan. 

 
10>1>2- karRcUtkat;tamEbbRbéBNI 

karRcUtkat;edayéd EtgeFVIeLIgedayeRbIR)as;keNþov edaybnSl;TuknUvCRBa¢aMgenAkñúgERs 
km<s;BI 20 eTA 30 sg;TIEm:Rt . bnÞab;BIRcUtehIyeKEtghalkNþab;RsUvBI 1-3 éf¶enAkñúgERs b¤ 
enAelIPWø . tamFmμta eKcMNaykmøaMgBlkmμRbmaNBI 25 eTA 30 nak; edIm,IRcUtRsUvmYyhikta 
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edayéd. enAkEnøgxøHéntMbn;RtUBik CaBiessenAtMbn;x<g;rab eKTmøab;kat;ykEtkYrRsUveday 
eRbIR)as;kaMbitenAeLIyeT. 
10>1>3- karRcUtkat;edayeRKOgynþ 

karRcUtkat;RsUvedayéd EdlenAEtRtUv)anGnuvtþCaTUeTA kMBugRtUv)anCMnYsCabeNþIr² CaBiess 
enAtMbn;RtUBik edaykareRbIR)as;eRKOgynþdUcCa kuMéb (Combine Harvester) CaedIm. kMébCa  
eRKOgynþ EdlmanEpñkkat; e)akEbn nigsm¥atkñúgeBlRBmKñaEtmþg. GaRs½yeTAtamsMNg;rbs;va 
¬BiessTTwgRcUtkat;¦ vamansmtßPaBGac RcUtkat;RsUvkñúgmYyhikta edaycMNayeBl EtBI 1 eTA 
5 ema:g. kMuébEdleKeRbIR)as;enARbeTselak 
xaglicmanTMhMFM edayRbdab;RcUtkat;rbs;va 
manRbEvgrhUtdl; 4 eTA 5 Em:Rt. kareRbI 
R)as;eRKOgynþenH )anpþl;nUvKuNsm,tiþxag 
Epñkesdækic© kalNaépÞdIRcUtkat;kñúgmYyqñaM 
manTMhMtUcbMput 70hikta ¬rUbPaB 10-1¦. 
10>1>4- kar)at;bg; nigviFankarkarBar 

dMNak;kalEdlsmRsbbMputsRmab;RbmUlplRsUv KWenAeBlEdlRKab;vamanGRtasMeNImBI 
22 eTA 28° b¤k¾enAeBlEdlRKab;RsUvRbmaNCa 80-85 ° manB½N’dUccMebIg ehIyRKab;RsUvEdl 
enAKl;kYrsßitkñúgdMNak;kaldak;emSAxøMag (Hard dough grain stage). evlaenHKWenARbmaNCa 30éf¶ 
eRkayeBlecjpáa. karRbmUlplyWteBlGacbNþal[RKab;RsUvRCuHx©at;x©aykñúgERseRcIn ¬rUbPaB 
10-2¦ b¤s¶ÜtRCul eFVI[vagayeRbHRsaMenAeBle)akEbn ehIyRKab;RsUvEdleRbH b¤RsaMnwgRtUv)ak; enA 
eBlkinCaGgár. karRbmUlplqab;eBk 
bNþal[manRKab; RsUvCaeRcInenAesÞIr 
EdleFVI[fycuHnUvbrimaN nigKuNPaB 
GgáredImEdlkin)an. RKab;RsUvenAesÞIr 
manrUbragesþIgxøaMg nigmansac;xagkñúgdUc 
dIs EdleFVI[ekItmanknÞk; nigcugGgár 
eRcInenAeBlkinCaGgár. 
10>2- kare)akEbn 

kare)akEbn KWCakarEjkykRKab; 
RsUvecjBIedIm kYr nigsøwkRsUv edayviFIsa®sþepSg²dUcCa  kare)akedaykþare)akCamYydegáóbbBa¢an; 

 

 
rUbPaB 10-1  karRcUtkat;edaym:asIun Combine 

 
rUbPaB 10-2 RsUvTuMdYlenAkñúgERsedaykarRbmUlplyWt 
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b¤karkan;kNþab;RsUv[EpñkkYrrbs;RsUvrgnUvkare)akrbs;t,al;e)ak EdlGUsbgViledayclkr.  kar 
e)akEbnedayédCaviFIsa®sþsamBaØeKGaceFVIva)anedayeRbIR)as;kmøaMgmnusS stV b¤edayeRKOgynþ. 
10>2>1- kare)akEbntamEbbRbéBNI 

kare)akEbntamEbbRbéBNIrYmman ³   
- karbBa¢an;edayeCIg b¤stVBahn³ edayeRbIR)as;TIlan nigKrKMnrkNaþb;RsUvCargVg; eday 

[stVBahn³edIrCan;BIelI kargarenHmanPaBl¥RbesIr RKab;RsUvray)a:yelIépÞlan ehIy 
cMebIgenAKrEpñkxagelI . karbBa¢an;tamEbbRbéBNI lanbBa¢an;xøH eKerobcMenAEk,rERs 
b¤enAkñúgPUmiEtmþg enAtMbn;xøHkarBa¢an;edaystVBahn³ )anCMnYsedayRtak;T½r. eRkayBI 
eBl[stVBahn³edIrCan; ehIycMebIg)anEjkecjBIRKab;RsUv. kareraysm¥at edayxül; 
b¤kgðal;edayeRbIR)as;crnþGKÁIsnI. 

- kþare)ak nigERKe)ak ³ CaTUeTAksikreRbIdegÁóbeQIKabeTAelI 1/4énkNþab;RsUv ehIy 
e)akeTA nwgkþare)ak b¤ERKedIm,IRbLHykRKab;RsUvecjBIkYr . 

10>2>2- kare)akEbnedayeRKOgynþ 
kare)akeday]bkrN_Can;nwgeCIg ( Pedal thresher or treadle thresher) ³ ]bkrN_Can; 

nwgeCIg bgÁMedayFuge)akP¢ab;edayEdkBt;ragCaRtIekaN tYEpñkbBa¢Únclna nigQñan;Can;. enAeBl 

EdleyIgCan;Qñan; Fuge)akeFVIclnavil ehIy RbeLHRKab;RsUvecjBIkYr ehIyRKab;RsUvRtUv 
Føak;eTAeRkamlayLM CamYykMNat;cMebIgxøI² nigsMdIRsUv karEjksm¥atRKab;RtUveRbIR)as; 
]bkrN_Ergsm¥at b¤kareraysm¥atedayeRbI R)as;xül;pøúM ¬rUbPaB 10-3¦. 
10>2>3- m:asIunRcUtRsUv 

kareRbIR)as;ma:sIunRcUtRsUvenARbeTs \NÐa cin nigéf mankarekIneLIgKYr[kt;sMKal; karRcUt 
kat;RsUvedayéd Edl)anGnuvtþCaTUeTACaBiessenAtMbn;RtUBik kMBugRtUv)anCMnYsCabeNþIr² edaykar 

 
rUbPaB 10-3 m:asIune)akRsUv 
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eRbIR)as;eRKOgynþ dUcCa kuMéb (Combine Harvester) CaedIm. ma:sIunRcUtRsUvTaMgGs;enaHEbgEck 
CaBIRbePTdUcCa ³ 

- RbePTBak;kNþalsV½yRbvtiþ EdlbgÁMEpñkmuxmanEt]bkrN_kat;edImRsUv[dYl CaCYreTA 
mçag nigm:asIunxøHGaccgCakNþab;)an ehIyRtUvykeTAe)akbnþeTot. 

- ma:sIunRcUt b¤kMéb ( Combine harvester ) Edlkic©Rbtibtþirbs;varYmbBa©Úleday]bkrN_ 
kat;RsUv  dwkCBa¢ÚneTAEpñke)akt,al;e)ak ]bkrN_eraysm¥at nigEpñkbBa©ÚnRsUveTA kñúgFug 
b¤RckRKab;RsUveTAkñúg)av ehIycMebIgCaTUeTAFøak;rayenAkñúgERs ¬rUbPaB 10-1¦. 

10>2>4- kar)at;bg; nigviFankarkarBar 
edIm,Ikat;bnßykar)at;bg;TaMgbrimaN nigKuNPaB ³   
- RsUvRtUvmanPaBTMu 85° enAeBlRcUt nigmansMeNImRKab;BI 20 eTA 24° sRmab;kare)ak 

edaym:asIun . 
- KYreFIV[t,al;e)akvilkñúgel,ÓnsmRsb eRBaHvamansarsMxan;dl;KuNPaB nigkar)at;bg;. 

el,Ónt,al;yWteBk nwgbNþal[manenAsl;RKab;RsUvRbeLHminGs;BIkYr ehIyel,Ón 
elOneBk nwgbNþal[RKab;RsUvrgkmøaMgvayCRmuHxøaMg EdleFIV[xUcKuNPaB. KYreFVI[cug 
eFμjrbs;t,al; manel,ÓnRtwmEtBI 12 eTA 14 Em:Rt¼naTI b¤k¾RbmaNCa 600-650 
CuM¼naTI . 

- el,Ónvilrbs;kgðarbk; nigkERBa©gjak;kYrenAcenøaHBI 800 eTA 850 CMu¼naTI . 
- cugeFμj nigkERBa©gekagB½T§t,al; (Concave) KYrenAXøatBIKñaRbmaNCa 25 m>m . 
- kareRbIR)as;m:asIunRcUt RtUveRCIserIsrkBUCRsUvEdlFn;RTaMnwgkardYl épÞdIERsRtUvrabesμ I 

ehIymuneBlRcUtkat; RtUv[dIERss¶Üt . kareRbIR)as;m:asIunRcUt RtUvRtYtBinitüelIkar)at; 
rbs;vamin[elIsBI 5°eLIy . 

10>3- karsm¶Üt 
karsm¶ÜtRtwmRtUv KWCakareFVI[sMeNImkñúgplitplFøak;cuHkñúgel,ÓnsmRsb nigFøak;mkdl; 

kRmitmYy EdlmansuvtßiPaBkñúgkarTukdak; . 
10>3>1- karsm¶ÜttamEbbFm μCati 

tamFmμ μta edIm,ITTYl)anGRtasMeNImkMNt;mYy RKab;RsUvEtgRtUv)aneKykeTAhaleRkam 
kemþAéf¶ enARtg;kEnøgEdlmanxül;bk;qøgkat; edaydak;raykñúgkRmas;esIþgenAelIkenÞl b¤kRmal. 
edIm,I[vas¶ÜtdMNalKña eKcaM)ac;RtUvvIRtLb;RKab;RsUvEdlhalenaH[)aneTogTat; CaBiessenAeBl 
Edléf¶ekþAxøaMg ¬rUbPaB 10-4¦ . 
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CagenHeTAeTot GRtasMeNImeFobrbs;xül;minRtUv[elIsBI 70 ° eLIy . kñuúgmUlehtuenH 
eKminKYr dak;sMdilRKab;RsUv[RtUvxül;kñúgeBlyb;eLIy . dUcKñaenHEdr viFIhalsm¶ÜtEbbenHminGac 
Gnuvtþ)anenAtMbn; EdlmansMeNImbriyakas 
x<s; b¤kñúgrdUvePøógFøak;eLIy. RtUvcgcaMfa kar 
sm¶ÜtBMuRKb;RKan; ¬GRtasMeNImenAx<s;¦ GaceFVI 
[xUcxatplitplkñúgeBlTukdak; edaysarEt 
vaGacekItman nUvkarekInkemþA nigCm¶WpSit.  

eTaHbICamanbBaðaxøHdUc)anerobrab;xag
elIenHk¾eday k¾karsm¶ÜttamviFIFmμCatiGac 
dMeNIrkar eTA)anEteRkamlkçxNÐmYycMnYn 
dUcteTA ³ 

- kalNaGakasFatuGMeNaypll¥ 
- kalNabrimaNRsUvEdlRtUvsm¶Üt

manmineRcInelIsBIsmtßPaB b¤ 
kmøaMgmnusS b¤ 

- kalNalkçxNÐplitkmμ nig esdækic©minGnuBaØat[manlT§PaBeRbIR)as;m:asuInsm¶Üt .  
k- GRtasMeNImRKab; nigrUbmnþ 
GRtasMeNIménplitpl RtUv)ankMNt;edaytémøelx KitCaPaKry . vaKWCapleFobrvag 

Tm¶n;TwkEdlmanenAkñúgplitpl nigTm¶n;plitplsrub ¬eKalkarN_esIm¦ b¤CapleFobrvagTm¶n;Twk 
EdlmanenAkñúgplitpl nigTm¶n;sarFatus¶Üténplitpl ¬eKalkarN_s¶Üt¦ vaGactagedaysmIkar 
(Norman, 1987) xageRkam ³ 

 
                           

 

 
rUbPaB 10-4 karsm¶ÜtEbbFmμCati 
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tamFmμta eKTTYl)anGRtasMeNImdUcmankñúgsmIkarTI1 tamry³karvas; edayeRbIR)as; 
]bkrN_vas;sMeNImnana . ehIyGRtasMeNImenH EtgRtUv)aneKeRbIR)as;kñúgkargarCak;Esþg KWfaebI 
sMNakRsUv manGRtasMeNIm 25 ° mann½yfa kñúgRsUv 100 Rkam manTwk 25 Rkam nigsarFatus¶Üt 
75 Rkam enAkñúgenaH .  

ÉGRtasMeNImkñúgsmIkarTI 2 EtgRtUv)aneKeRbIR)as;kñúgkargarsikSaRsavRCav edayvamanPaB 
gayRsYlkñúgkarKNna . 

x- rebobénkarvas;kMNt;GRtasMeNImRKab; 
ksikrmanTmøab;):an;sμan GRtasMeNImRKab;tambTBiesaFn_kargar. viFITaMgenHeRcInEp¥k 

eTAtambTBiesaFn_buKÁl ehIyBMusUvpþl;nUvPaBeTogTat;b:unμaneT. ksikrxøHykRKab;RsUveTAxaM b¤ 
ejcedayRkckéd b¤Rc)ac;va edIm,IvaytémøPaBrwgEdlTak;TgnwgGRtasMeNImRKab; ehIyGñkxøHeTot 
eFVIkargarenH edayykRKab;RsUveTARkLúkkñúgRbGb;EdkehIysþab;sUretIvalan;RsYy ¬s¶Üt¦ b¤Gt;. 

eTaHbICaviFIBiesaFn_TaMgenH EtgRtUv)aneRbIR)as;eRcInedayksikrk¾eday k¾kareRbIR)as; 
]bkrN_vas;sMeNIm)anRtUveKniymkan;EteRcIneLIg eRBaHvapþl;nUvlT§plBitR)akdCag.  ÉenAkñúg 
kargarRsavRCavvijeKeRcInkMNt;GRtasMeNImRKab;edayGnuvtþviFILsm¶Üt . 

K- sMeNImeFobbriyakas nigrebobKNnatamrUbmnþ 
RKab;RsUvmanlkçN³GIuRdUsáÚBik ( Hydroscopic ) )anesckþIfa kalNaebIeyIgTukdak;kñúg 

briyakasFm μta vabMPayecj b¤ RsUbykTwkkñúgRTg;RTayCacMhay. enAeRkamsItuNðPaBkMNt;mYy 
xül;BMuGacRsUbykcMhayTwkkñúgbrimaNNak¾)anenaHeLIy. xül;RtUv)aneKehAfa  : manPaBEq¥tTwk : 
kalNaenAeRkamsItuNðPaBmYy vaminGacRsUbykcMhayTwkCabEnßm ehIyenAeBlenaH vamanGRta 
sMeNImeFob 100 °. 

sMeNImeFobrbs;xül;EdlKitCaPaKry KWCapleFobrvagTm¶n;éncMhayTwk EdlmanenAkñúg 
xül; 1 KILÚRkam nigTm¶n;éncMhayTwkEdlmanenAkñúgxül;manPaBEq¥tTwk 1 KILÚRkam  eRkam 
sItuNðPaB kMNt;mYYy . sMeNIm eFobenHtagedaysmIkarxageRkam ³ 
 
 

sMeNImeFobbriyakas / °  =                                                              x 100 
                                                       Tm¶n;cMhayTwkenAkñúgxül;Eq¥tTwk 1 K>Rk 

 

 

  Tm¶n;cMhayTwkenAkñúgxül; 1 K>Rk
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tarag 10-2  Tm¶n;GtibrimaéncMhayTwkenAkñúgxül; 1 K>Rk  
sItuNðPaBxül; 0 °C 10 °C 20 °C 30 °C 40 °C 
Tm¶n;GtibrimaéncMhayTwk KitCaRkam 3>90 7>90 15>20 28>10 50>60 
sItuNðPaBxül; 50 °C 60 °C 70 °C 80 °C 90 °C

Tm¶n;GtibrimaéncMhayTwk KitCaRkam 89>50 158>50 289>70 580>00 1559>00
 
tYelxkñúgtarag 10-2 xagelIenHbgðajfa xül;mancMhayTwkkMNt;mYymanTMenareTArkPaB 

Eq¥tTwk kalNasItuNðPaBrbs;vaFøak;cuH.   pÞúyeTAvijRbsinebIeKcg;begáIn   :smtßPaBsm¶Üt : rbs; 
xül; ¬mann½yfa[vaGacRsUbykcMhayTwk)ankan;EteRcIn¦ eKcaM)ac;RtUvdutkemþAva. Ca]TahrN_ 
xül;EdlmancMhayTwk 15>2 Rkam mansMeNImeFobxus²KñadUcteTA ³ 

%100100
2.15

2.15
,% RH     eRkamsItuNðPaB  20 °C 

   
                       %54100

1.28

2.15
,% RH                eRkamsItuNðPaB  30 °C 

                             

     %17100
5.89

2.15
,% RH   eRkamsItuNðPaB  50 °C 

 

 
X- GRtasMeNImlMnwgénxül; nigRKab;FBaØCati 

taragTI3 GRtasMeNImlMnwgénRKab;FBaØCatimYycMnYn EdlERbRbYleTAtamGRtasMeNImeFobbriya kas  
eRkamsItuNðPaB 25 oC (IRRI, 2005) 

 GRtasMeNImeFob ( % ) 
RKab;FBaØCati 30 40 50 60 70 80 90 100 
 GRtasMeNImlMnwg ( % ) 
eBat 8>3 9>8 11>2 12>9 14>0 15>6 19>6 23>8 
RsUv 7>9 9>4 10>8 12>2 13>4 14>8 16>7 - 
Ggár 9>0 10>3 11>5 12>6 12>8 15>5 18>1 23>6 
RsUvsalI 8>6 9>7 10>9 11>9 13>6 15>7 19>8 25>6 
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10>3>2- karsm¶ÜttamEbbsib,nimμit 
mkTl;sBVéf¶ manm:asIunsm¶ÜtCaeRcInRbePT nigeRcInTRmg;; RtUv)aneKplit nigeRbIR)as; . kñúg 

cMeNamenaH eKGacEbgEckm:asIunsm¶ÜtCa 2 RbePTsMxan;²KW ³ RbePTEdlplitplKμanclna nig 
manclna. sRmab;m:asIunRbePTTI 1 plitplRtUv)andak;enAkñúgFug b¤RbGb; ehIyxül;ekþARtUv)an 
eFIV[bk;qøgkat;vaEdl RbePTm:asIunenHeRcInmantémøefakCag RbePTm:asIunEdlplitplmanclna 
EtvaminsUveFIV[karsm¶ÜtRbRBwtþ eTA)ansBVl¥eLIy ¬rUbPaB 10-5¦ . 

kñúgm:asIunsm¶ÜtRbePTplitplman
clna (Continuous flow) RKab;RsUvRtUv)an 
dak;[manclna CabnþbnÞab;qøgkat;crnþxül; 
ekþA. kñúgeBleFIVclnaenaHRKab;RsUvGacRtUv 
)anRcbl;Cab;Canic© eFVI[vargkarsm¶Üt 
nigfycuHGRtasMeNImRbhak;RbEhl b¤ 
dMNalKña ¬es μIsac; b¤ esÞIres μ Isac;¦. 

sRmab;m:asIunTaMg 2 RbePT sItuNðPaBxül;sm¶ÜtRtUvEtsßitenAkñúgEdnkMNt;mYy edIm,IkMu[man 
bBaðadl;KuNPaBplitpl ¬rab;TaMgRsUvcMNI nigRsUvBUC¦. tamFmμtaRKab;RsUvminKYrRtUv)andak;[rg 
xül;ekþAxøaMgkñúgry³eBlyUreLIy. RtUvEtcgcaMCanic©fa karsm¶ÜtelOnRCuledayeRbIR)as;xül; Edl 
mansItuNðPaBx<s; k¾dUcCakareFVI[RKab;RsUvRtCak;Pøam² GacbNþal[RKab;RsUveRbH EdleFVI[va)ak; 
enAeBlkinCaGgár b¤eFIV[RKab;BUCmandMNuHexSay. edIm,IbnßynUvKuNvibtþienH eKGacdak;[RKab;RsUv 
rgcrnþekþAkñúgry³eBlxøI ehIyeRcIndg . viFImYyepSgeTot edIm,IbnßykareRbH b¤ RsaMRKab; edaysar 
karsm¶Üt eKKYrdak;[RKab;RsUvrgxül; ekþA rhUtTal;EtGRtasMeNImrbs;vaFøak;dl;kRmitmYyTabCag 
b¤eRkamkarcg;)anBI 2 eTA 3 ° ehIyTuk vaBI 2 eTA 3 em:ag [RtCak; ¬sm¶ÜtrhUt 10-13°¦. 
10>3>3- kar)at;bg; nig viFankarkarBar 

k- bBaðaénkar)at;bg; 
k1-kar)at;bg;brimaN 
- manstVsIuenAeBlhal b¤ 
- edaykareFVsRbEhseFIV[RCuHkMBb; b¤ stVkay 
k2-kar)at;bg;KuNPaB 
- RKab;eRbHRsaM 

 
rUbPaB 10-5 karsm¶ÜtEbbsib,nimμ it 
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x-viFankarkarBar 
- enAeBlhaleyIgminRtUvhalRkas; b¤ esþIgeBkeT 
- RtUvvIRtLb;[)anjwkjab; CaBiessenAeBlEdléf¶ekþAxøaMg 
- minRtUveFIV[sItuNðPaBRKab;RsUvEdlhalsm¶ÜtelIsBI 42 GgSa es nig 
- RtUvéllkkMu[RKab;RsUvEdlhalehIy RtCak;elOneBk . 

10>4- karTukdak; 
karTukdak;RKab;®sUv KwCakic©karmYyenAeRkayeBlRbmUlpl EdlRtUv)aneKeFIVeLIgkñúgeKal 

bMNgEfrkSaplitpl[mansuuvtßiPaB sRmab;kareRbIR)as;Caes,ogGahar b¤CaRKab;BUC . eKalbMNg 
TaMgenaHmanCaGaT×KW ³ 

- sRmab;CaRKab;BUCb¤sRmab;briePaKrhUtdl;rdUvRcUtkat;xagmux¬Gacmanry³eBl1 b¤eRcInqμ ñaM¦ 
- sRmab;vis½y]sSahkm μ edayFana[)annUvkarpÁt;pÁg;CaeTogTat;nUvvtßúFatuedIm 
- sRmab;TIpSar edayeFIV[mantulüPaBrvagkarpÁt;pÁg; nigesckIþþRtUvkar ¬esßrPaBtémø¦ . 

10>4>1- eKalkarN_énkarTukdak; 
edImI,rkSaKuNPaBplitplkñúgry³eBlyUr caM)ac;®tUvbnßyel,ÓnénkarfycuHKuNPaB b¤ 

bBaÄb;vaTaMgRsug . karcuHfycuHKuNPaBRKab;®sUvkñúgeBlTukdak; GaRs½yCasMxan;eTAelIktþa 3 KW 
sItuNðPaB sMeNIm nigbrimaNGuksIuEsn. 

k- sItuNðPaB nigsMeNIm 

sItuNðPaB nigsMeNIm KWCaktþaEdleFIV[ekItmannUv)atuPUtepSg²  dUcCakardkdegðImrbs; 
RKab;®sUvCaedIm. )atuPUtenHeFIV[mankarpøas;bþÚrlkçN³CIvKImIénplitpl EdlCamUlehtubgá[man 
karfycuHKuNPaB. CagenHeTAeTot ktþaTaMg2 xagelIk¾man\Ti§BledaypÞal;eTAelIkarekItman 
stVl¥it nigmIRkUsrIragÁ (microorganisms) epSg²dUcCa pSit nig)ak;etrI RBmTaMgeTAelIdMNuHRKab;mun 
kalevlakMNt;. 

sItuNðPaBRKab; minGaRs½yTaMgRsugEteTAelIlkçxNÐGakasFatubu:eNÑaHeTEtvaTak;TgeTA 
nwgkarERb®bYlEbbCIvKImI EdlekItmanenAkñúgKMnr®sUv ehIybgá[mankemþAxøÜnva. ÉGRtasMeNImRKab; 
k¾ERb®bYlpgEdr eTAtamGRtasMeNImeFobbriyakas KWeTAtamkRmitlMnwg b¤smta rvagxül; nigRKab; 
FBaØCati  . ry³eBlTuukdak;RKab;®sUvsmRsbmanbgðajenAkñúgtarag 10-4. 
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x- brimaNGuksIuEsn 
dUcRKab;FBaØCatiEdrmIRkUsrIragÁnana nigstVl¥itKWCarUbFatumanCIvitEdlRtUvkarxül;GuksIuEsn. 

karTukdak;RKab;FBaØCatienAkñúgmCÄdæanEdlmanGuksIuEsnticeFVI[ ³ 
- stVl¥itminGacrs;ran)an 

tarag 10-4 ry³eBlTukdak;®sUvenAkñúgXøaMg ¬KitCacMnYnéf¶Gtibrima¦ EdlERb®bYleTAtamsMeNImRKab; 
nigsItuNðPaBbriyakas (Joost et al., 1996 nig IRRI, 2005) 

GRtasMeNImRKab; 
sItuNðPaB 

5°C 10°C 15 °C 20 °C 25°C 30°C

13°  180 115 90
14°  160 100 50 30
15°  100 50 30 15
16°  130 50 30 20 8
17°  65 35 22 12 5
18° 130 40 25 17 8 2
19° 70 30 17 12 5 0
20° 45 22 15 8  
21° 30 17 11 7  
22° 23 3 8 6  
23° 17 10 7 5  
24° 13 8 4 4  
25° 10 8 6 3  

tarag 10-5 GRtasMeNImsmRsb  sRmab;Tukdak;plitplnana enAtMbn;Edlman 
GakasFatuekþA (Driscoll and Srzednicki, 1995) 

RbePTFBaØCati GRtasMeNIm/ ° RbePTFBaØCati GRtasMeNIm/ ° 
RsUv  14>00 QUkr½tñ 9 
Ggár 13>00 RsUvsaLI 13 
eBat 13>00 Millet 16 
sÁÜy  (Sorgum) 12>50 kaehV 13 
sENþk 15>00 kakav 7 
sENþkdI 7>00   



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

 - 288 - 

- bBaÄb;karraldalénmIRkUsrIragÁ nig 
- Tb;sáat; b¤ bnßyel,Ónén)atuPUtnanaEdlnaM[KuNPaBfycuH  . 

10>4>2- viFIsaRsþénkarTuk)ak; 
k- karTukdak;CalkçN³RKYsar 
bnÞab;BIkar®cUtkat;ehIy ksikrEtgrkSaRKab;®sUvkñúgCRguk EdlmanlkçN³CaRbéBNIkñúgry³ 

eBlBI 6 eTA 12 Ex. CaTUeTACRgukTaMgenaHEtgmanlkçN³smRsbeTAnwglkçxNÐsgÁmesd§kic© 
nigGakasFatu ehIyEdl®tUv)aneKsagsg;vaeLIg edayeRbIR)as;vtßúFatuedImTaMgLayEdlman 
b¤Gacrk)ankñúgtMbn; ¬rUbPaB 10-6¦. karTukdak;plitplenAtamksidæantUc² GacEckecjCa 3 
RbePT sMxan;²KW ³ CRgukEbbcMh Bak;kNþalcMh  nigbiTCit . 

CRgukEbbcMh 
 kñúglkçxNÐGakasFatuminGMeNaypll¥ ¬KWmansPaBekþAehIyesIm¦ eKeRcIneRbIR)as;CRguk 
Tukdak; EdlmansPaBcMhesIÞrEtTaMgRsug eRBaHfaplitpleRcInenAmansPaBesImenAeLIyenAeBl 

EdleKykvaeTATukdak; . eKeRcIneFIVTMreFIñBIbnÞHkþar b¤rnab ehIyRTvaedaybegÁaleQI niigmandMbUl 
Rbk;karBarTwkePøóg. CYnkaleToteKykplitpl ¬dUcCaEpøeBatCaedIm¦eTABüÜrtamFñwm b¤enABIeRkam 
dMbUlpÞH. sRmab;krNIcugeRkay ePIøgEpSgEdleKdutBIxageRkam EtgeFIV[plitplenaHkan;Ets¶ÚÜt  
nigbeNþjstVli¥tcéRgecj . 

 

 

 
rUbPaB 10-6  viFIsaRsþTukdak;RsUvepSg² 
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CaTUeTA  sMNg;CRgukTukdak;cMhEbbenHKWPaKeRcInmanlkçN³samBaØ  bu:EnþvaeRcInbgá[man 
karlM)akkñúgkarsm¥at  b¤eFIVGnam½y . 
KuNsm,tiþénCRgukTukdak;EbbcMh ³ 

- xül;FmμCatiEdlbk;qøgkat;  nwgeFIV[plitplEdlkMBugTukdak;kan;Ets¶ÜtCabnþ ehIy 
- sPaBEbbenHk¾GacTb;sáat;)anpgEdrnUvkarekItmanCMgWpSit . 

KuNvibtþiénCRgukTukdak;EbbcMh ³ 
- stVl¥it kNþúr nigstVsøabGacecjcUl)anedaygay  . 
CRgukEbbBak;kNþalcMh 
CRgukEbbenH Etg®tUv)aneKGnuvtþy:agTUlMTUlayenAtMbn;nana EdlmanePøógFøak;mFüm 

ehIyRtUv)aneKsagsg;eLIyedayEmkeQItUc² b¤ cMebIgevjbBa©ÚlKña nigeRKageQIEdlmanRkal 
cMebIg . CaTUeTAeKeRcIneRbIR)as;CRgukTaMgenHsRmab;Tukdak;plitplEdlminTan;e)akEbn b¤ minTan; 
RbeLHRKab;rYc. karEdlplitplb:HpÞal;CamYynwgdI GaceFIV[plitplRsUbyksMeNImBIdIEfm 
eTot. edIm,IecosvagbBaðaenH eKEtgdak;kl;fμBIeRkamCRgukxagelI. karRbk;dMbUlEtgpþl;nUvkarBar 
plitpl min[rgTwkePøóg. brikçarTukdak;EbbBak;kNþalcMh GackarBarplitplmin[rglkçxNÐ 
GakasFatu )anl¥CagCRgukEbbcMh b:uEnþvaEbrCaeFIV[manxül;bk;qøgkat;plitplticCagmun ehIy 
stVcéRgnana k¾enAEtecjcUl)anedayKμankarBi)akdUcKñaEdr . 

CRgukEbbbiTCit 
eKeRcInTukdak;RKab;FBaØCatikñúgCRgukEbbbiTCit EdleFIVGMBIdI\dæ nigEdlCYnkalmanlay 

cMebIgpg . tamFm μta plitplEdlTukdak;®tUv)aneKRbeLHRKab; b¤e)akEbnehIy. sPaBEbbenH  
minbgá[eKmanbBaðaCamYysMeNIm  nigkMNCaejIseLIy eRBaHfaplitpleRcInmanGRtasMeNImTab  
ehIydI\dæenaHGacTb;sáat;kareRCobsMeNIm)any:agl¥ . CRgukTukdak;EbbenH EtgRtÚv)aneKsagsg; 
kñúgTRmg;; nigTMhMCaeRcInxus²Kña edaymanKMrbbiTebIk nigdMbUlRbk;BIelI.  eKeRcInykfμFM²eTAkl; 
BIeRkamvaedIm,ITb;sáat;karqøgsMeNImBIdIeTAkñúgplitpl  . 

BageFIVBIdIdutBIeQI b¤BIFugsaMg k¾RtÚv)aneKeRbIR)as; ehIyRtUv)anrkeXIjfa va)anpþl;nUv 
lT§ply:agl¥dl;karTukdak;RKab;BUC b¤RKab;FBaØCatienAtampÞH. kñúgbrikçarTukdak;biTCit kMNCaejIs 
GacnwgekItman CaBiessenAeBlEdleRKOgsMNg;rbs;vaeFIVBIelahFatu dUcCaFugsaMgCaedIm. kñúg 
krNIenH eKRtUvEtRbugRby½tñedIm,IrkSa[sItuNðPaBkñúgCRgukmansPaBefr KWfaRtUvdak;vaenAkñúgmøb;. 

KuNsm,tþiénCRgukTukdak;EbbbiTCit 
- tamFmμta CRgukEbbenHGacTb;sáat;nUvkareRCotcUlénstVl¥it)any:agl¥ 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

 - 290 - 

- briyakasenAxagkñúgCRgukeFIVBIdI\dæ eRcInmansPaBRtCak;  nigs¶Üt 
- CRgukEbbbiTCitGacTb;sáat;)annUvkareRCotcUlénxül; ehIykardkdegðImrbs;stVl¥it 

nigplitpl EdleFVI[mankgVHGuksIuEsn nigeFIV[stVl¥itBMuGacRTaMrs;enAteTAeTot)an. 
b:uEnþbrimaNGuksIuEsnEdlenAsl;tictYc KWmanbrimaNRKb;RKan;sRmab;eFIV[RKab;BUC 
enAEtrkSa)annUvfamBldMNuHRKab;¬RKab;FBaØCatiRtUvkarGuksIuEsn ticCagstVl¥it sRmab; 
kardkdegðIm¦.  

KuNvibtiþénCRgukTukdak;EbbbiTCit 
- sMNg;CRgukmYycMnYndUcCa eFIVBIdI\dæCaedIm minGacTb;sáat;nUvkarRCabTwk)anTaMgRsug 

eLIy ehIyvagayEbkeRbH b¤xUcxat EdltRmUv[eyIg]sSah_eFIVkarCYsCul b¤ sagsg;va 
eLIgvij ÉsñameRbHnana KWCaCRmkd¾l¥rbs;stVl¥it. 

- kMNCaejIsKWCabBaðad¾FM CaBiessenAeBlEdlCRgukRtUv)aneKeFIVeLIgBIelahFatu  . 
karTukdak;tictYckñúgreNþA b¤GnøúgCIk KWCaTRmg;d¾BiessmYyénRbB½n§Tukdak;biTCit ehIyEdl 

RtUv)aneKGHGagCajwkjab;kñúgÉksarnanafa CaviFId¾kk;ekþAmYykñúgkarTukdak;RKab;FBaØCati eday 
ehtufaTRmg;Tukdak;EbbenH Gacbgá[manxül;ecjcUltictYc ehIybriykasenATIenaHeTotesaF 
k¾eRcInmanPaBRtCak;CagenAxagelIEdr rYmpSMeTAedayPaBmingayERbRbYlénsItuNðPaBpg. kñúgkrNI 
EdlreNþA b¤GnøúgTaMgenaHRtUv)anrkSamin[xül; b¤TwkRCabcUlstVl¥it stVkekrk¾dUcCakarduHpSit Gac 
ekItman)anEtkñúgkRmittictYcbMput . 
 x- karTukdak;CalkçN³shKmn_ 
 viFITukdak;kMritPUmi 

karTukdak;es,ógGaharkRmitPUmi kñúgTRmg;CaFnaKarRKab;FBaØCati RtUv)aneKGnuvtþcab;taMgBI 
edImTsSvtSqñaM 70. FnaKarkNþalenHRtUv)anRKb;RKgedayshkrN_ b¤Rkumksikr kñúgn½yRbwg 
ERbgrkSa[mansuvtißPaBes,ógsRmab;shKmn_PUmi nigedIm,IbgálT§PaB[ksikrGaclk; plitpl 
Edl elIsBIesckþIRtUvkarkñúgtémøx<s;smRsb . 

CaTUeTA XøaMgTukdak;cMNuHBI 10 eTA 50etan EtgRtUv)aneKsagsg;eLIgedayRbugRby½tñ 
edayEp¥kelIeKalkarN_epSg² sRmab;sMNg;XøaMgFM² KWeFVIy:agNaedIm,I[kar)at;bg;GacekItmanEt 
kñúgkRmittictYcbMputb:ueNÑaH  . 

KuNsm,tþiTaMgLayrbs;XøaMgTukdak;RbePTenHmandUcteTA 
- sMNg;manlkçN³mins μ úKsμaj Edlkarsagsg;GaceFVIeTA)anedayshKmn_PUmi eRkamkar 

RtYtBinitüBIGñkCMnaj 
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- manPaBgayRsYlkñúgkarsm¥at b¤eFVIGnam½y 
- RbePTénvtßúFatuedImnigTRmg;éndMbUlEtgpþl;nUvlkçxNÐsItuNðPaBsmRsb¬pÞúyBIsgásI¦ 
- mansPaBCitl¥ bgá[manPaBgayRsYleFVI kardak;fñaMsmøab; stVl¥it (Fumigation) 
- mankEnøgbiTebIkxül;ecjcUlkñúgXøaMg EdlGacbBa¢a)anBIxageRkA 
- Tb;sáat;)anl¥CamYynwgkareRCotcUlénstVl¥it nig stVkNþúr ehIy 
- sMNg;manPaBCab;maMeRbI)anyUr  . 

 
10>4>3- karTukdak;RKab;FBaØCatikñúgXøaMg 

edaysarEtsßanPaBsgÁm nigesdækic©rbs;mnusSCatiecHEtmankarERbRbYlCalMdab; dUcCa 
karBRgIkvis½yBaNiC¢kmμes,ógGahar karpþl;CMnYyCaes,óg karekIneLIgnUvcMnYnmnusStamTIRkug 
karTukdak;kñúgXøaMgFM² RtUv)anekIneLIgTaMgbrimaN RBmTaMgkan;EtmansarsMxan;enAbNþaRbeTs 
TaMgGs;. 

k> XøaMg 
XøaMgmYycMnYn EdlRtUv)aneKeFVIeLIgenAtMbn;RtUBik manlkçN³minsmRsbbgá[plitpl 

fycuHKuNPaB nig CYbkar)at;bg;kñúgkRmitx<s; . eTaHbICaBRgagbøg; k_dUcCasmöar³sMNg; nigXøaMg 
eFVI[manxülecjcUl )anRtUveKpSBVpSayCaTUeTA nigmanpþl;CUnehIy k¾eday k¾cMNab;GarmμN_eTAelI 
sarsMxan;rbs;vaenAEtmankRmit . eKGacsegáteXIjehtukarN_enH enAelIsMNg;XaøMgnana EdleTIb 
sg;ehIyf μI² . 

sMNg;XøaMgnanaEdlmanerobrab;CabnþeTAenH EtgRtUv)aneKsagsg;eLIg enAtMbn;Edlman 
GakasFatuekþA . skþanuBlPaBénkareRbIR)as;eRKOgsMNg; nigKuNsm,tiþrbs;vamanPaBxusKña . 

k- GaKarEdleFVIBIEdksgásI 
GaKarEbbenHgayRsYlkñúgkarsagsg; b:uEnþsmRsbsRmab;EtkarTukdak;beNþaHGasnñkñúg 

ry³eBlxøIb:ueNÑaH eRBaHvaminl¥CamYyGakasFatu nigmanbBaðakMNejIseRcIn  (Condensation). 
karTukdak;edayeRbIR)as;tg;ekAs‘U 
kñúglkçxNK μanePøóg karTukdak;rebobenHGaceRbIR)as;)an edIm,ITukdak;RKab;FBaØCati EdleK 

plitkñúg b¤tamtMbn;sRmab;eRtombgáareRbIR)as;enAeBlxVHxat . edIm,IecosvagbBaðakMNCaejIs  
enAeBlTukdak; caM)ac;RtUvsm¶Ütplitpl[s¶ÜtEmnETn ¬GRtasMeNImRKab;RbmaNCa 10°¦. Kñúg 
krNIEdles,ógRtUv)annaMykmkBItMbn;RtCak; b¤plitplmanGRtasMeNImx<s; CRgukEbbenHGac 
eRbIR)as;)anEtkñúglkçN³CabeNþaHGasnñ b¤kñúgry³eBlxøIEtb:ueNÑaH eRBaHvabgá[manbBaðaepSg² dUc 
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GaKareFVIBIEdksgásIEdr. kar)aj;fñaM (Fumigation)GacRbRBwtþeTA)anedayRsYlCamYynwgkareRbIR)as; 
tg;ekAs‘UEbbenH b:uEnþvaminmanPaBsmRsbsRmab;kardwkCB¢aÚneT edaysarEteKRtUvcMNay eBleRcIn 
edImI,cak;bMeBj ehIyvagayFøúHrEhk .  

karTukdak;edayRck)avdak;kñúgXaøMg 
edaysnμtfaeKalkarN_bec©keTs mUldæannanaRtUv)anRbkan;yk karRckplitplkñúg)av 

ehIyTukdak;kñúgXaøMg Edl)ansg;edaymankarKitKUrRtwmRtUv KWCaviFIEdlsmRsbCageKbMput enAtMbn; 
RtUBik . karTukdak;EbbenH KWmankargayRsYl 
dl;karRKb;;RKgmantémøefak manRbsiTi§PaB 
nigGac TTYlykeTAGnuvtþ)anedayminBi)ak. 
vaGacbgá [manPaBRbfuyRbfanxøHEdr enAeBl 
Edlplitpl RtUv)anrkSaTuk edIm,IeRtombgáaPaB 
Gasnñkñúg ry³eBlyUr ¬rUbPaB 10-7¦. 

karTukdak;CaKMnr 
karTukdak;EbbenHenAkñúgXøaMg nigkñúg CRgukmanKuNsm,tiþRtg;fa vabgá[cMNayGs; 

Blkm μtic minsUvBi)akkñúgkarRKb;RKgktþacéRg nigkñúgkardwkCB¢aÚn. eTaHCadUcecñHk¾eday k¾karTukdak; 
rebobenH TamTarnUvkarRKb;RKgmYyEdlRbkbedayPaBRbugRby½tñ eRBaHRtUvTb;sáat; b¤bgáakar 
)at;bg;EdlekItman eLIgedayPaB esIménRKab;FBaØCati nigbBðaakMNrCaejIs .  

karTukdak;kñúgbriyakasFm μta 
karTukdak;rebobenH KWCaviFImYyEdleKEtgeFVIeLIgCabeNþaHGasnñ nigsRmab;Etkñúgry³eBl 

xøIEtb:ueNÑaH . plitplRtUvEterobTukdak;elITMreQI (Pallet) edIm,IecosvagkarRsUbyksMeNImBIdI . 
karRkaltg;ekAs‘U b¤kRmalsIum:g;t_BIeRkam k¾CYykarBarplitplEdr ehIyvaRtUvEtmaneBlGnuvtþkar 
)aj;fñaMsmøab;stVl¥it (fumigation )  . 

KMnrplitplk¾RtUvEtRKbedaytg;ekAs‘U kalNalkçxNÐGakasFatuminGMeNaypl. munniiwg 
seRmceRCIserIsykRbB½n§Tukdak;EbbNamYy eKRtUvKitKUrBicarNaedayBinitüeTAelIKuNsm,tiþ nig 
KuNvibtþirbs;va RBmTaMglkçxNÐCak;EsþgkñúgtMbn;. CagenHeTAeTot eKKYrcgcaMfa karTukdak;RKan; 
EtCakic©Rbtibtþi b¤CaEpñkmYyenAkñúgExSsgVak;énkarpÁt;pÁg;es,óg BIGñkpliteTAGñkeRbIR)as;Etb:ueNÑaH 
ehIyRbB½n§Tukdak;Nak¾eday k¾RtUvEtCaplénkarsMeyaKcUlKañ nigCakarTTYlyknUvTRmg;Edlman 
Cak;EsþgepSg² . 

 

 
rUbPaB 10-7  karRckRsUvdak;)av ehIyTukkñúgXøaMg 
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x- karENnaMmYycMnYnsRmab;sagsg;XaøMg 
edaysegáteXIjfamankMhusCaeRcIn RtUv)aneKRbRBwtþeLIgenAeBlsagsg;XaMøgTMhMFM nig 

mFüm karENnaMmYycMnYnsRmab;CamUldæanékarsagsg;XaøMg RtUv)aneKcgRkgeLIgedIm,Ipþl;nUv 
lkçxNÐRbesIrbMputdl;RKab;FBaØCati niges,ógGaharepSg² . 

karkMNt;TItaMg nigTissMNg; 
- TItaMgsagsg;KYrCakEnøgTYlx<s; b¤ kEnøgEdlmanRbB½n§bgðÚrTwkecj edIm,IecosvagTwkhUr 

cUlXaøMg b¤enAdk;CMuvij . 
- dI)atsMNg;KYrmanPaBrwgmaMGacRTTm¶n;XaøMg)an 
- TissMNg;KYreFVIbeNaþyéf¶ ¬lic-ekIt ¦ edIm,IbnßykarekInkemþAedayBnøWRBHGaTitü b¤ 

Ebr[cMTisxül; edIm,I[sItuNðPaBkñúgXøaMgmanlMnwg b¤esμ I²Kña kñúgn½ykat;bnßybBaðaEdl 
ekItBIkMNrCaejIs . 

- enAtambeNþaypøÚvfñl; edIm,IgayRsYlkñúgkardwkCBa¢ÚnecjcUl . 
lkçN³sMNg;TUeTA 
- KYrkuMeFVI[manRCugelIsBI 4 EtRtUv[manPaBTUlay ecosvagmansrsrFñwm b¤TVareRcIn 

EdlmincaM)ac; edIm,IgayRsYlkñúgkarsm¥at nig kat;bnßyRckcUl b¤CRmkstVcéRg . 
- bnÞb;kariiyal½y nigbnÞb;Twk b¤bgÁn;; KYreFVI[Xøat b¤)aMg[dac;BIXøaMg edIm,I[kar)aj;fñaM 

smøab;stVl¥it (Fumigation) nigkarRKb;RKgstVcéRg GaceFVIeTA)anedayminb:HBal; b¤ 
maneRKaHfñak;dl;buKÁlikeFVIkar  . 

- KYrmankEnøgTukdak;fñaMBul CI nigGVI²epSgeTotdac;edayELk edIm,IkuM[b:HBal;plitpl 
EdlTuk dak;kñúgXøaMg nigedIm,IGnam½y b¤PaBs¥atkñúgXøaMg  . 

TMr)atXøaMg 
- KYreFVI[vax<s;putBIdI RbmaNCa 1Em:Rt edaymanpøÚvCMralecjcUl edIm,Iecosvagkarqøg 

sMeNImBIdI karBarCBa¢aMgkuM[gayxUcedaykarb:HTgáicBImeFüa)aydwkCBa¢Ún nigeFVI[RsYl 
dl;karelIkdak;ecj b¤ cUlrfynþFunFM . 

- KYrmanr)aMgTb;sMeNIm EdlGacRCabBIdI . viFId¾smRsbmYyKWkardak;sMBt;ekAs‘U Edlman 
kRmas;esIþgbMput 0>2 m>m  b¤ cak;ekAs‘UkRmas; 5 s>m CakRmal .  KYrBasekAs‘Ukñúg 
kRmas;dEdlenH elIépÞCBa¢aMg [)ankRmas;ticbMput. 

kRmal)atXøaMg 
- KYrcak;RkalsIum:g;t_[)anesIμ kMu[manPaBRkehgRkhUgEdlGacCaCRmkrbs;stVcéRg nig 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

 - 294 - 

- KYrcak;RkalsIum:g;t_[)anrwgmaMedIm,IGacRTTm¶n;)anRKb;RKan; . 
CBa¢aMg 
- KYreFVIssrbgáb;enAkñúgCBa¢aMgedIm,IeFVI[épÞkñúgXøaMgerobes μ I gayRsYlkñúgkareFVIGnam½y 
- KYreFVI[)anrelagkMu[manrn§ b¤RbehagepSg²enAépÞxagkñúg b¤xageRkA edIm,IkMu[stVcéRg 

eRbIR)as;eFVICaCRmk . eTaHbICamanrn§tUc²y:agNak¾eday k¾KYrP¢itva[)ans¥atEdr 
- KYrlabfñaMeRbgB½N’senAépÞCBa¢aMgxageRkA edIm,I[vaCHBnøWéf¶ecjsRmab;bnßykemþA nig 

kMu[sMeNImeRCobcUl nig 
- KYrkMueRbIEdksgásIeFVICBa¢aMg BIeRBaHvaeFVVI[mankarERbRbYlsItuNðPaBxøaMgenAkñúgXøaMg ehIy 

eFIV[mankMNCaejIs . 
dMbUl 
- KYreFVI[mansMyablyhYsCBa¢aMgy:agtic 1Em:Rt edIm,ICamøb; nigkarBarTwkePøógdl; 

CBa¢aMg 
- KYreFVI[mansMyablyhYsCBa¢aMgy:agtic 2eTA 3 Em:Rt enARtg;TVarXøaMg edIm,IsRmYl 

dl;kargar elIkdak;plitplecjcUl eTaHbICamaneBlePøóg 
- KYr)aMgsMNaj;enAcenøaHCBa¢aMg nigdMbUledIm,IkMu[stVl¥itcéRg b¤stVsøabecjcUlXøaMg)an 
- enAeBleRbIR)as;dMbUlsgásI KYrrksmÖar³GVImYysRmab;Tb;kareLIgcuHkemþA b:uEnþetag 

Rby½tñfa vaGackøayCaCMrkstVcéRg b¤ eFVI[Bi)aksm¥atXøaMg 
- kñúgn½ykat;bnßykareLIgcuHkemþA KYreRbIR)as;dMbUlGaluuymIj:Úm b¤ hVIRbUsIum:g;t_ nig 
- KYrdak;TrbgðÚrTwkePøog[cUleTAkñúglU b¤ RbLaybgðÚrTwkecjBIbrievNXøaMg edIm,IkMu[ 

CBa¢aMg nigépÞxageRkamvaesImenAeBlePøóg . 
TVar 
- KYreFVI[manTVarEtBIrenACBa¢aMgsgxagEdlmanehaCag ¬minEmnCBa¢aMgmuxeRkayeT ¦ 
- TVarEdlmanRtecoksRmab;biTebIk GacbiTCitkarBarkNþúr)anl¥CagTVarruj EdlEtgEt 

eFVI[mancenøaHrvagTVar nigCBa¢aMg ¬kUnkNþúrGaceRCotcUltamRbeLaHEdlmanTMhMRtwmEt 
6 m>m¦ 

- TVarrmUeRcInmanERcH nig Bi)akbiTebIkenAeBleRbIyUreTA 
- TVareFVIBIEdk b¤elahFatuGacTb;Tl;)anl¥CamYynwgkarbMpøajrbs;stVkNþúr. kñúgkrNI 

eRbIR)as;TVareQI KYrBasEpñkxageRkamvaedaybnÞHEdk[)ankm<s;ticbMput 0>5 Em:Rt. 
RbeLaH[xül;qøgkat; 
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- KYreFVI[mansnÞHbiTebIkRbeLaHenH edIm,ImanlT§PaBRKb;RKgbrimaN b¤el,Ónxül;bk; 
qøgkat; b¤beBa©jkemþABIXøaMg. KYreFVI[RbeLaHenHmanTMhMdUcteTA³ 0>5 Em:Rtkaer: sRmab; 
épÞXøaMg 100 Em:Rtkaer: edIm,I[manxül;cUlenAEpñkxageRkaménépÞCBa¢aMg nig 1>5 Em:Rt 
kaer: sRmab;épÞXøaMg 100 Em:Rtkaer: edIm,I[manxül;ecjenAEpñkxagelIénCBa¢aMg  . 

- RbeLaHxageRkamKYrsßitenAkñúgkMBs;RbmaN 0>5Em:RtBIdI cMENkRbeLaHxagelIKYr[Xøat 
BIdMbUlRbmaNCa 0>5Em:Rt. RbeLaHTaMgGs;KYreFVIenAelICBa¢aMgTaMgxagmux TaMgxageRkay 

- karbiTRbeLaHTaMgenaH[CitTaMgRsug GackarBarmin[cMhayfñaMsmøab;stVl¥itPayecj 
- kar)aMgsMNaj;EdkelIRbeLaHenHGackarBarmin[kNþúr nigstVsøabecjcUlXøaMg)an 
- KYreFVICadMbUl b¤ KMrbsMyab BIelIrn§TaMgenHedIm,IkarBarTwkePøógkMu[saccUlXøaMg . 
RbePTénsMNg;XøaMgmYyepSgeTot EdlGaceRbIR)as;)ansRmab;karTukdak;kRmitPUmi KWkar 

eRbIR)as;\dæ. CBa¢aMgrbs;sMNg;RbePTenHEtgRtUv)aneKBas b¤ ):ateday)ayGrlaysIum:g;t_ . RbB½n§ 
RKwH nigsrsr EdlmanPaBmaMTaMEtg)anbgá[eKGacsg;dMbUlBI Bitumen b¤ Pk;eTAtamkRmitcMNuH 
rbs;XøaMg  . 
10>4>4- kar)at;bg; nigviFankarkarBar 

karsMGatXøaMg 
viFankarnanaedIm,Ism¥atXøaMg mansarsMxan;CaTIbMputkñúgkarrkSaKuNPaB nigkat;bnßykar 

)at;bg;plitplenAeBlTukdak;. viFankarTaMgenHeRcInEtmanPaBsamBaØ nigefak ehIymanRbsiT§PaB 
x<s; KWfaGñkRKb;RKgXøaMgGaceFVIeTA)anedayKμanBi)ak b:uEnþvaTamTar[mankaryl;dwg karykcitþ 
Tukdak; karBinitüEfTaM karTTYlxusRtUv nigPaBmFü½t . 
                     Gnam½y 
 

samBaØ         RbsiT§PaB          efak 
 
eKalkarN_CamUldæanmYycMnYn EdleFVI[karTukdak;TTYl)aneCaKC½ymanCaGaT×KW ³ 
- Canic©Cakal RtUveFVI[XøaMg nigbrievNCMuvijs¥at   
- Canic©Cakal cUreFVI[RKab;FBaØCatiRtCak; nig sÜ¶t ehIyrkSa[XøaMgsßitkñúgsßanPaBl¥ . 
x- viFankarN_edIm,IrkSaKuNPaBplitplEdlTukdak; 

kMNt;Rta b¤ karcgcaM enAmuneBlGnuvtþkarTukdak; ³ 
- cUrBinitülkçxNÐepSg²kñúgXøaMgedayeRbIR)as;taragRtYtBinitüehIycat;viFankarCabnÞan;elI

ral; PaBminRbRktI b¤ KuNvibtþiTaMgLayEdlBinitüeXIj 
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- cUreFVI[)anR)akdfa ral;karxUcxatnanaénsMNg;XøaMgRtUv)anCYsCul ¬dMbUl CBa¢aMg nig 
)at kRmalFøúH b¤ eRbH¦ TVarbiTminCitl¥ cMrwg b¤ sMNaj;RbeLaHxül;xUc kBa©k;Ebk .l. 

- cUrsm¥at[)ans¥atsBVnUv)atkRmal CBa¢aMg dMbUl TVar nig RbeLaHxül;ecjcUlXaMøg 
- cUrsm¥at ehIyykecjnUvkaksMNl;RKab;FBaØCati sRmam sMbukstV esμA nigKuem<atnana 

[RsLHBIbrievNXøaMg kñúgcm¶ayticbMput 5 Em:RtkMu[manCRmkdl;stVcéRg 
- cUrRbmUlsRmamdak;kñúgFug ¬]/ FugsaMgcas;²¦ ehIybMpøajvaCabnÞan;edaydut b¤ kb;va . 
- cUrCYsCulCabnaÞn;nUvkþarTMrEdl)ak;Ebk b¤ xUcxat ¬cUrykcitþTukdak; CaBiesseTAelI 

EdkeKal Edlelonecj ¦ 
- cUrdak;fñaMBul ¬RbePTman\Ti§BlenAeBlb:HpÞal;¦ enAtamkEnøgTMenrkñúgXøaMg b¤ ebIman 

lT§PaB cUrdak;enAtamTMrpg 
- cUrKUrbøg;Tukdak;sRmab;XøaMgnImYy² 
kMNt;Rta b¤ karcgcaM muneBlTTYlplitplcUlXøaMg ³ 
- cUrGnuvtþkarRtYtBinitüKuNPaB edayeRCIsyksMNaknanaEdlmanlkçN³tMNag 
- cUrRsg;køin nig BinitüsPaBxageRkAénplitpl 
- cUrvas;GRtasMeNImplitplkñúg)avnImYy² 
- ebIGRtasMeNImmankRmitx<s;eBk cUrhalsm¶ÜtvaCabnÞan; b¤ bdiesFminTTYlykplitpl 

Etmþg 
- cUrBinitüplitplERkgvargkarbMpøaj edayeRbIR)as;viFIeRCIsyksMNak 
- cUrykcitþTukdak;BinitüelIPaBeRbHRsaM nigRbeLaHnanaenAelIrfynþ EdlGacCaCRmk 

lak;xøÜn énstVl¥it 
- RbsinebIplitpl)anTTYlrgkarbMpøaj cUreFIV[)anR)akdfa vanwgRtUvTukdak;edayELk 

BIeK ehIyeFVIy:agNakarBarkMu[stVl¥itqøgeTAbMpøajplitplEdlminTan;rgkarbMpøaj . 
kñúgkrNIEdlkarbMpøajmansPaBF¶n;F¶r minRtUvTTYlykplitplenaHmkTukdak;eLIy 

- cUrBinitüemIlGRtaénPaBmins¥atenAkñúgplit . RbsinebIvamankRmiténPaBmins¥at 
x<s;eBk ¬edayBinitüeRbobeFobCamYysþg;dar ¦ cUreFVIkarsm¥atplitplenaHCabnÞan; b¤ 
bdiesFminTTYlTukdak;Etmþg . 

kMNt;Rta b¤ karcgcaM kñúgeBlerobcMTukdak; ³ 
- cUrecosvagkarykplitplEdlrgkarbMpøaj eTAlayLMCamYyplitplEdlminman 

rgkarbMpøaj 
- cUrelIkdak;)avplitpledayRbugRby½tñedaykMueRbIR)as;TMBk;edIm,ITaj b¤ elIkdak; 
- cUreFVI[)anR)akdfa )avEdlrEhkRtUv)anCMnYseday)avfμ I b¤ RtUv)anedrb:H 
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- cUreFVI[R)akdfa )avplitplTaMgLayRtUv)anerobKrRtwmRtUvelIeQITMr nigBMubgá[man 
eRKaHfñak; 

kMNt;Rta b¤ karcgcaMkñúgGMLúgeBlTukdak; Caerogral;éf¶ ³ 
- cUre)assm¥at)atXøaMg edayykcitþTukdak;CaBiesseTAtamRCug b¤kenøótnana EdlGac 

CakEnøg RbmUlpþMúnUvPaBkxVk; nigstVcé®g 
- cUrsm¥atCBa¢aMg RbeLaHxül;ecjcUl rYmTaMgsMNaj; nigcMrwg RBmTaMgKMnr)avplitpl 
- cUrykRcas;dusFñwmdMbUl BIeRBaHstVl¥itnanaGaclak;xøÜn b¤ rs;enATIenaH 
- cUrsm¥atbrikçarEdl)aneRbIR)as;ehIy edIm,IykecjnUvRKab;FBaØCati EdlenACab;tam 

knøúkkenøót 
- cUrykeTAecalCabnÞan;nUvkaksMNl;epSg²edaydut b¤ kb; 
- cUrBinitüemIlsMNg;XøaMgERkgmankar)ak;Ebk b¤ xUcxat ehIyRtUvCYsCulCabnÞan; 
- cUrBinitürkemIlERkgmanstVl¥itBBYkecHehIr nigecHvar . 
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CMBUkTI 11 

esdækic© nigTIpSar 
 

Ca saer:t  
 

11>1- sarsMxan;éndMNaMRsUv 
dMNaMRsUv CadMNaMmYyEdlRtUv)anTTYlsÁal;Casklfa manGayukalrab;Ban;qñaMmkehIy 

eTaHbICa kalénkardaMduHdMbUgbMputhak;dUcCaBMumanÉksarGHGagc,as;las; b¤RtUv)an)at;bg;kñúgsm½y 
buerRbvtþik¾eday. RsUvKWCaRbPBd¾sMxan;enAkñúgRbB½n§pÁt;pÁg;cMNIGaharBiPBlelak. RbEhlCaBak; 
kNþalénmnusSenAelIBiPBelak CaBiessRbCaCnenAbNþaRbeTsGasIu)anrs;enAedayBwgEp¥kelI 
RsUvCaGaharsMxan;rbs;BYkeK . CaTUeTARbCaCnEdlBwgEp¥kelIdMNaMRsUv CaGaharPaKeRcIn)anrs;enA 
kñúgRbeTskMBug nigeRkamGPivDÆn_EdlmanRbCaCneRcInkuHkr tYYy:agRbeTscin nig\NÐarYmmanmnusS 
rhUtCit 2000 lannak; EdlmanR)ak;cMNUlRbcaMqñaMCamFümenATabenAeLIy. edaykarBwgEp¥kTaMg 
RsugelIdMNaMRsUvrbs;RbeTsenAGasIuPaKeRcIn RbvtiþsaRsþ)anbgðaj[eXIjfa karbraC½yénplit 
kmμdMNaMRsUvGacnaM[maneRKaHTurPikS nigkar)at;bg;Civitrbs;RbCaCnenAtMbn;enH.  

karplitRsUvsaLIenAelIsklelak manbrimaNeRcInCagplitplRsUv edayKitBIbrimaNén 
plitkmμ. b:uEnþbrimaNRsUvsaLIrhUtdl;mYyPaKbYnminRtUv)aneRbIR)as;CaGahareT ebIeRbobeFobCa 
mYyRsUvEdlmancMnYnEt 7 PaKry b:ueNÑaH. RbeTscin nig\NÐaEdlmanRbCaCneRcInCageKenAelI 
BiPBelakmantRmUvkarRsUveRcInCagcMnYnBIrdgénbrimaNRsUvsaLI. dMNaMTaMgBIrRbePTenH)anRKb 
dNþb; elImYyPaKbYnénépÞdIdaMduHenAelIBiPBelak . cMnYnRbEhl 24 PaKryénRsUvsaLIRtUv)anlk; 
dUrCaGnþrCati cMENkÉplitplRsUvvijKWcMnYn 90 PaKryRtUv)anplit nigedaHdUrenAkñúg]bTIVbGasIu. 
tMbn;daMduHdMNaMRsUvenAGasIu RtUv)anEbgEckCabIdMbn;eTAtamTItaMgPUmisa®sþrYmman GasIuxagekIt GasIu 
GaeKñy_ nigGasIuxagt,Úg. RbeTscin rYmTaMgétva:n; Cb:un nigkUer: CaRbeTsplitkm μRsUvcMbgenAGasIu 
xagekIt. RbeTskm<úCa PUma \NÐÚensIu Lav ma:eLsIu hVIlIBIn éfLg;d¾ nigevotNam CaRbeTs 
plitkmμcMbgenAGasIuGeKñy_. cMnYnR)aMRbeTscMbgenAGasIuxagt,ÚgrYmman bg;køaeds esrIlgáa \NÐa 
en)a:l; nig)a:KIsßan . 

enAtMbn;BwgEp¥kelIplitkm μRsUv dMNaMRsUvminRKan;EtRKbdNþb;elIEpñkplitkmμ nigkarbriePaK 
b:ueNÑaHeT Kwman\Ti§Bld¾sMxan;enAkñúgkarerobcMsgÁm nigesdækic©sRmab;karrs;enArbs;mnusSeTotpg. 
ksikrTaMgGs;)anRbkbrbreFIVRsUv eRcInCagmuxrbrepSg²déTeTot EdlkñúgenaHplitkmμRsUv)anRsUb 
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ykCagBak;kNþalénkmøaMgBlkmμ sRmab;ksikm μenAkñúgbNþaRbeTsmYycMnYn rYmTaMgRbeTskm<úCa 
pgEdr. RsUvminRKan;CaGahard¾sMxan;rbs;RbCaCnkm<úCab:ueNÑaHeT EfmTaMgCaRbPBcMNUld¾sMxan;mYy 
sMrab;esdækic©Cati (FAO/WFP, 1999). ePaKplRsUvRbcaMqñaMman\Ti§Bly:agxøaMgeTAelIsniþsuxes,óg 
plitplsrubkñúgRsuk RBmTaMgkargarénkmøaMgBlkmμenACnbT. dMNaMRsUvk¾mansarsMxan;d¾elIslb; 
pgEdrxagneya)ay.karpÁt;pÁg;RsUvRKb;RKan;CamYytMélefaksmrmü eFIV[RbCaCnmankarsb,aycitþ 
nigCYyrkSatémø RbkYtRbECgsRmab;GtiCnkñúgRsukk¾dUcCakarnaMecjpgEdr. pÞúyeTAvijkarpÁt;pÁg;min 
RKb;RKan; témøeLIgx<s;bgá[mansm<aFGtiprNaeTAelIR)ak;ebovtS nigR)ak;cMNUl nigeFIV[man 
GesßrPaBneya)ay. sarsMxan;rbs;dMNaMRsUvkñúgkarGPivDÆn_RbeTs KWGaRs½yelIelIesdækic©énRsUv 
EdlgayTTYlrgsm<aFneya)ay EdlCa]bsKÁdl;karrIklUtlas; . dUecñHdMNaMRsUvminEmnRKan;Et 
sRmab; CaGaharRbcaMéf¶b:ueNÑaHeT Kwva)ancUlrYmcMENkeFIV[manesßrPaBkñúgvis½yesdækic© sgÁm nig 
neya)aypgEdr. 
11>2- sißtiplitkmμRsUv 

épÞdIdaMduH Tinñpl nigplitkmμéndMNaMRsUvenAelIBiPBelak mankarERbRbYlKYr[kt;sMKal; 
cab;BITsvtSTI 60 rhUtdl;eBlbc©úb,nñenH. épÞdIdaMduHénRbeTsenAtMbn; b¤]bTVIbxøHmankarekIneLIg 
pÞúyeTAvijplitkm μenAbNþaRbeTsmYycMnYntUc EbrmankarFøak;cuHeTAvij k¾b:uEnþebIeyagelIninñakarenA 
elIBiBPelakTaMgmUl KwmankarekIneLIg. taragTI 11>1 )anbgðaj[eXIjfa TaMgépÞdI Tinñpl nig 
plitkmμKwmankarekIneLIgya:gxøaMg eTaHbICaenATsvtSTI 60 nigedImTsvtS 70 mankMeNInyWt 
k¾edayebIeRbobeFobeTAnwgb:unμanTsvtScugeRkayenH . PaBxusKñaénplitkmμRsUvenAelIBiPBelak 
kñúgkMLúgeBlqñaM 1961-1965 EdlTinñplminmankarekIneLIg edaysarkarcab;epIþménBaküd¾man 
RbCaRbiyPaB KW :bdivtþébtg : KYbpSMnwgPaBraMgs¶ÜtenAqñaM 1972 b:uEnþpÞúyeTAvij PaBl¥RbesIrCaTUeTA 
énplitkmμRsUvenAqñaM 1973 nig 1975 EdlCakarqøúHbBa©aMg[eXIjGMBIkareRbIR)as;BUCTMenIb kñúg 
RTg;RTayFM karekIneLIgnUvkareRbIR)as;CI nigkareRbIR)as;TunplitkmμepSg²eTot (Chandler, 1979) . 
eRkayyuKsm½ybdivtþébtg rhUtmkdl;qñaM 2004 TaMgépÞdI nigplitkmμ CaBiessTinñplmankar 
ekIneLIgy:agxøaMg Edl)anbBa¢ak;BIkarrIkceRmInénbec©kviTüaxagplitkmμRsUv.  

]bTVIbGasIuCatMbn;mYy EdlplitRsUveRcInCageKenAelIBiPBelak eTaHbICaTinñplRsUvCa 
mFüméntMbn;enH TMngCaenAmankRmitTab ebIeRbobeRbobeTAnwgtMbn;daMRsUvepSg²eTot k¾eday 
¬taragTI 11>1¦. eTaHbICamankarERbRbYlénépÞdI nigplitkm μRsUvenAelIBiPBelakk¾eday k¾épÞdI 
daMduH nigplitkm μenAtMbn;GasIu KwmancMnYn 90 PaKryénBiPBelak BImYyTsvtS eTAmYyTsvtS 
rhUtqñaM 2004. TinñplRsUvenAGasIuenAb:unμanqñaMcugeRkayKWmancMnYnCitBIrdg b¤k¾elIsBIrdg sRmab; 
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RbeTsmYycMnYnFM ebIeRbobeFobeTAnwgTinñplkñúgTsvtSTI 60 k¾b:uEnþsMrab;RbeTsmYycMnYntUc k¾BMuman 
karERbRbYlEdr edayRbeTsTaMgenaHTTYl)anTinñplx<s;taMgBIyUryarmkehIy. enAtMbn;GasIumanEt 
RbeTsmYycMnYntUcb:ueNÑaH EdlTTYl)anTinñplx<s;CagbIetankñúgmYyhiktakñúgTsvtSTI 60 rYmman 
RbeTsCb:un kUer:xageCIg nigRbeTscin. RbeTsCb:un nigRbeTskUerTaMgBIr )anTTYlpleRcInCagbYn 
etantaMgEtBIedImTsvtS edayELkTinñplenARbeTscineTIbEtmankarekIneLIgx<s;CagbIetan cab;BI 
Bak;kNþalTsvtSTI 60 b:ueNÑaH. edaykarrIkceRmInénbec©kviTüaenAkñúgvis½yksikmμ k¾dUcCadMNaMRsUv 
Edr TinñplenAkñúgenAtMbn; mankarekIneLIgCabnþbnÞab;Edr rhUtdl;eBlbc©úb,nñmanRbeTsCaeRcIn 
enAGasIuGaeKñy_dUcCa \NÐÚensIu Lav m:aeLsIu PUma hVIlIBIn nigevotNamCaedIm RBmTaMgRbeTsmYy 
cMnYn enAGasIuxagt,ÚgTTYl)anTinñplelIsBIbIetan. Tinñpl)aneLIgx<s;Cag 6 etan sRmab;RbeTs 
mankarrIkceRmIntaMgBIedImmkdUcCa RbeTsCb:un cin nigkUer:xagt,ÚgCaedIm . 

 

 
enATIVbGaRhVikmanépÞdIdaMduHdMNaMRsUvRbEhlCa 3 PaKryb:ueNÑaHEdlkñúgenaH RbeTseGsIub 

nigm:adaháasáa CaRbeTsEdlmanplitkmμRsUvFMCageKbg¥s;enAkñúgtMbn; (Chandler, 1979). RbeTs 
eRbsIul manépÞdIdaMduHRsUvrhUtdl; 82 PaKryéntMbn;Gaemrikxagt,Úg. Tinñn½y)anbgðaj[eXIjfa 
RbeTskULMb‘Í mankarGPivDÆn_plitkmμRsUvedaykarrIksayPayRbB½n§eRsacRsB BUCfIμ nigbec©kviTüa 
fμ I. enAshrdæGaemrik GWr:ub nigRbeTsGURsþalI manépÞdIplitkmμRsUvminsUvFMeT. eTaHbICamanépÞdI 

taragTI 11>1³ plitkmμRsUvenAelIBiPBelak

épÞdI Tinñpl plitkm μ épÞdI Tinñpl plitkmμ épÞdI Tinñpl plitkmμ
¬ ;000 h>t¦ ¬t¼h>t¦ ¬ ;000>000 t¦ ¬ ;000 h>t¦ ¬t¼h>t¦ ¬ ;000>000 t¦ ¬ ;000 h>t¦ ¬t¼h>t¦ ¬ ;000>000 t¦

GasIu 114>810 2/1 242/68 129>389 3/3 427/03 133>914 3/9 535/11
km<úCa 2>229 1/2 2/67 1>540 1/3 2/01 2>069 2/1 4/23
\NÐÚensIu 7>455 1/9 14/33 9>828 3/9 39/02 11>563 4/5 51/78
Lav 752 0/9 0/72 646 1/9 1/26 790 3/2 2/52
m:aeLsIu 597 2/2 1/29 666 2/6 1/76 672 3/2 2/18
PUma 4>707 1/6 7/74 4>646 3/0 14/01 6>316 3/6 23/08
hVIlIBIn 3>185 1/4 4/39 3>331 2/6 8/65 4>051 3/4 13/61
éfLg:d¾ 6>654 1/8 12/07 9>403 2/0 19/07 10>028 2/6 26/25
evotNam 4>796 1/9 9/24 5>736 2/8 15/93 7>462 4/6 34/14
GasIuxagekIt 35>076 17 112 37>342 21 197 31>757 23 196
GasIuxagt,Úg 48>639 9 76 55>438 12 126 58>315 16 178
GURsþalI 27 6/8 0/18 106 6/9 0/74 110 8/7 0/95
shrdæGaemrik 767 4/7 3/60 1>118 5/9 6/55 1>300 7/4 9/65
GaRhVik 3>481 1/7 6/11 5>394 1/8 10/02 9>106 2/0 18/17
GWr:ub 346 4/6 1/59 395 5/2 2/07 409 6/5 2/66
BiPBelak 125>303 2/1 264/58 144>655 3/2 466/18 151>182 3/9 590/96

2001-20041961-1970 1981-1990
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daMduHtictYck¾eday k¾TinñplRsUvénRbeTseCOnelOnTaMgenH mankRmitx<s;Nas;EdlGacrhUtdl;Cag 
7 etan enAshrdæGaemrik nigCit 9 etan enARbeTsGURsþalI enAb:unμanqñaMcugeRkayenH. karrIkceRmIn 
énplitkmμenAbNþaRbeTsTaMgenH KWGaRs½ykareRsacRsBeBjelj kareRbIR)as;brimaNCIRtwmRtUv 
RKb;RKan; nigviFIsaRsþdaMduHd¾RbesIr. karTTYl)annUvTinñplx<s;KwekIteLIgeday sarkarRKb;RKgdMNaM 
d¾l¥ nigPaBekIteLIgd¾kMrnUvstVli¥t nigCm¶WeTAelIdMNaM . eTaHbICay:agNak¾edaykarekIneLIgnUv 
plitkmμ KWCalT§plénkarekIneLIgnUvépÞdIdaMduH Cak;EsþgépÞdIdaMduHenARbeTsGURsþalI nigshrdæ 
Gaemrik RtUv)anBRgIky:agxøaMgBITsvtSTI 60 eTATsvtSTI 80 ¬taragTI 11>1¦.  

eTaHbICamankarBRgIképÞdIdaMduHRsUvCaTUeTAk¾eday k¾TinñplenARbeTsmYycMnYnFM mankarekIn 
eLIgy:agyWt b¤k¾TinñplenAmankRmitTab enAtMbn;GaRhVik GasIuxagt,Úg nigGasIuGeKñy_CaedIm. 
RbeTsenAGasIuiGaeKñy_rYmmanRbeTs km<úCa Lav \NÐÚensIu nigRbeTséfLg;d¾ CaRbeTsEdlman 
TinñplTab ehIymankarrIkceRmInyWt . eTaHbICaRbeTséfCaRbeTsnaMmuxeK kñúgBiPBelakkñúgkar 
naMRsUvecjenAeBlbc©úb,nñk¾eday k¾TinñplRsUvénRbeTsenHmin)annaMmuxeKeT EdlTinñplrhUtdl;f μ I² 
enHKW 2/6 etan¼h>t ¬taragTI 11>1¦. RbeTsLavCaRbeTsmYyenAkñúgtMbn; EdlmanTinñplRsUv 
ekIneLIgKYr[kt;sMKal;. enAkñúgTsvtSTI 60 TinplRsUvenARbeTsenHKWticCagmYyetan EtrhUtdl; 
eBlbc©úb,nñenHTinñpl)anQandl;eRcInCagbIetan.  

TinñplRsUvenARbeTskm<úCamankRmitTabCageKkñúgbNþaRbeTsGasIuGaeKñy_kalBITsvtS TI 
60 k¾dUcCaeBlbc©úb,nñenHEdr. EteTaHbICay:agk¾edaysßiti)anbgðaj[eXIjfa TinñplRsUvCamFüm 
rbs;RbeTskm<úCa)anekIn 1/2 etan¼h>t enATsvtSTI 60 mk 2 etan¼h>t enAeBlbc©úb,nñenH 
EdlCa sBaØaNmYyénkarrIkceRmInénplitkmμenAkm<úCa . lT§plEdlKYr[kt;sMKal;enH KWCakarcUl 
rYmmYyd¾ FMeFgrbs;viTüasßanRsavRCav nigGPvDÆn_ksikmμkm<úCa (CARDI) Edl)anbnþevnktBVkic©BI 
kmμviFIkm<úCa-GIurI-GURsþalI (CIAP). kmμviFI km<úCa-GIurI-GURsþalI EdlCaKeRmagEtmYyKt;enAkm<úCa 
Edl)aneFIVkarRsavRCavBIdMNaMRsUv)ancab;kMeNItenAqñaM 1988 nig)anedIrtYnaTId¾sMxan;kñúgkarGPivDÆn_ 
plitkmμRsUvenAkm<úCa kñúgeKalbMNgedaHRsayCIvPaBxVHxatrbs;ksikrExμr eRkamkic©Rbtibtiþkarrvag 
RksYgksikm μ rukçaRbmaj; nigensaT nigviTüasßanRsavRCavdMNaMRsUvGnþrCati (IRRI). edaysarsñaéd 
d¾KYr[ekatsresIrrbs;GñkviTüasaRsþExμr nigbreTsrbs;kmμviFIenH TinñplRsUvenAkm<úCamankarrIk 
ceRmIn nig GacelIsBItRmUvkarcab;BiqñaM 1995. 

épÞdIsRmab;dMNaMRsUvenAkm<úCa mankarfycuHya:gxøaMgenATsvtSTI 70 ebIeRbobeFobeTAnwg 
TsvtSTI 60 edaysars®gÁamsIuvil nigkarekItklyuKenAtamCnbT EdlbNþal[karRbkbrbr 
ksikm μRtUv)anGak;xan. épÞdIplitkm μRsUvRbEhlCa 50 PaKryminRtUv)aneFIVkardaMduHedayksikr 
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ExμrfyBI 2/2 lanhikta mkticCag 1/1 lanhikta. épÞdIdaMduHmankarekIneLIgvijKYr[kt;sMKal; 
rhUtdl;eBlbc©úb,nñenH eTaHbICaenAticCagsm½ymuns®gÁambniþcbnþÜck¾eday. EtebIBinitüemIlsißtienA 
kñúgqñaM 2004 KwRbhak;RbEhlnwgkMLúgqñaM 1960 Edr. mkTl;nwgeBlbc©úb,nμ ñ épÞdIdaMduHRsUvenAkm<úCa 
manTMhMrhUtdl;RbEhl 2/4 lanhikta EdlRbEhlCa 43 PaKryénépÞdIksikm μTUTaMgRbeTs. 
EtebIeRbobeFobCamYydIGacdaMduH)anvijKWmanrhUtCag 60 PaKry. 
11>3- EbbEpnénkarkan;kab;dI nigplitkmμRsUvenAkm<úCa 
11>3>1- karGnuvtþmunsm½ysRgÁam 

karkan;kab;dI nigplitkmμRsUvrbs;ksikrExμrtaMgBIbuerRbvtiþ rhUtmkTl;eBlsm½ykalTMenIb 
CaBiesskMLúgeBlTsvtSTI 60 KWmanlkçN³CaÉkCn b¤RKYsar eTaHbICadIERsminEmnCakmμsiT§rbs; 
ksikr b¤RbCaraRsþk¾eday. edaysarvisalPaBénEdndIcRkPBEx μr nigdg;sIuetRbCaCnTabkñúgsm½y 
buerRbvtiþ nigeRkaysm½ybuerRbvtiþ ksikrExμrEdl)aneFIVkarrukrandIeFIVkardaMduH RBmTaMgkan;kab;dI 
ksikm μCam©as;kmμsiTi§pÞal;xøÜn edayBMucaM)ac;mankarGnuBaØat b¤cuHbBa¢IeT. edayeyageTAelIlT§PaB 
rbs;ksikr nig bec©kviTüaenAsm½ykalmun CaBiessPaBesμaHRtg; nigPaBminelaPln;rbs;ksikrExμr 
karkan;kab;dI minTMngCamanTMhMFMeFghYsehtueBkeT sRmab;RKYsarnImYy² KWRbEhlCamanTMhMl μm 
sRmab;plit RKb;RKan;briePaKkñúgmYyqñaMEtb:ueNÑaH . enAkñúgc,ab;ExμrmYykalBIsm½ymun)anEcgy:ag 
c,as;fa dIénRBHraCaNacRkCakmμsiTi§rbs;RBHmhakSRt mann½yfaRBHmhakSRtCam©as;dIEtmYyKt; 
(Delvert, 1961). ebIeyagtamc,ab;dIFIøenH ksikrEx μrBMuEmnCam©as;kmμsiTi§éndIFIøeT EtksikrmansiT§I 
eFIVkar bgábegáInpltamlT§PaB niglkçN³RKYsarrbs;xøÜn. EtebIRBHmhakSRtpþl;rgVan;dl;RbCaraRsþ 
NaEdl mansñaédkñúgkargarnUvERsR)aMg ERsvsSa cMkar nigRTBüsm,tiþepSg² RTBüsm,tiþenaHGacepÞr 
[kUnecA CMnan;eRkayenAeBlEdl«Bukmþaysøab;. c,ab;k¾manEcgpgEdrfaRbCaksikrGacmansiTi§ 
kan;kab;dIEdlxøÜn)anrukran kab;qáar nigeFIVkardaMduHedIm,IciBa©wmCIvit ehIyRtUv)ankarBaredayc,ab; eday 
minGnuBaØat[ GñkdéTmkrMelaPbMBan)aneLIy. eTaHbICakñúgc,ab;)anEcgfa dIKWCakmμsiT§irbs;RBH 
mhakSRtk¾eday k¾enAkñúgkarGnuvtþn_Cak;EsþgdICakmμsiT§irbs;GñkEdleFIVkarrukrandaMduH. 

rhUtmkdl;TsvtSTI 50 EdlCasm½ykalRbCaCnenAmancMnYntick¾eday k¾karkan;kab;dIERs 
rbs;ksikrmanTMhMtUcEdlCamFümKW 2 h>t kñúgmYyRKYsar . karkan;kab;dIERsrbs;ksikrKWmankar 
ERbRbYlBItMbn;mYyeTAtMbn;mYy GaRs½yeTAelIdg;sIueténRbCaCnenAkñúgtMbn;nImYy² . TMhMkmμsiTi§ 
dIERsrbs;ksikr CaTUeTAEdlmancMnYnCaGtibrmaGacEckecjCaRkum² KWRkumEdlmanTMhMticCag     
1 h>t mancMnYn 55 PaKry RkumEdlmanTMhMBI 1-2 h>t mancMnYn 25 PaKry RkumEdlmanTMhMBI 
2-5 h>t mancMnYn 12 PaKry RkumEdlmanTMhMBI 2-5 h>t mancMnYn 7 PaKry nigRkumEdlman 
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TMhMelIsBI 10-20 h>t mancMnYnEt 1 PaKryb:ueNÑaH (Delvert, 1961). extþ)at;dMbg éRBEvg nig 
sVayerog CaextþEdlmankarkan;kab;dIERsFMCageK enATUTaMgRbeTsEdlkñúgenaH mankarkan;kab;BI 
10-50 h>t man cMnYn 5/3 PaKry enAextþ)at;dMbg 3 PaKry enAsVayerog nig 2/4 PaKry enA 
extþéRBEvg. elIsBIenHeTot enAextþTaMgbIEdlmancMnYnRbEhlBI 1/2-1/4 PaKryénm©as;kmμsiTi§ 
dImankarkan;kab;rhUtdl;TMhMFMCag 50 h>t. GñkEdlkan;kab;dIEdlmanTMhMFMminEmnCaRbCaksikr 
samBaØeT KWPaKeRcInCaraCsanuvgSanuvgS namWunmRnþI nigesdIæCaedIm. TnwÞmnwgenH GñkEdlrs;enACnbT 
ehIyKμandIsRmab;eFIVERs k¾mancMnYnKYr[kt;sMKal;Edr kalBIsm½ykalenaH. RKYsarksikrcMnYn 77 
én 800 RKYsar ¬9 PaKry¦ enARtBaMgRksaMgénRsuk)aTI cMnYn 20 PaKry énksikr enAKirIvg;kñúgextþ 
taEkv 12 PaKryenAéRCkñúgextþéRBEvg cMnYn 47 PaKry enAcMbk;énextþsVayerog nigcMnYn 20 
PaKryenAERBkKyénRsuks¥ag BMumandIsRmab;eFIVERseT . 

edaysarPaBxusKñarvagkarkan;kab;dIEdlmanTMhMFM nigPaBK μandI RBmTaMglT§PaBplitkmμ 
enAkñúgRKYsarpg )annaM[manEbbEpnplitkm μepSg²Kña KWmankareFIVedaym©as;pÞal; karRbvas;ERsKña 
nigkarCYldICaedIm. karsikSa)anbgðaj[eXIjfa cMnYnRKYsarEdlmanTMhMdItUc KWCaTUeTAeFIVGaCIvkmμ 
edayxøÜnÉgesIÞrEtTaMgGs; b¤PaKeRcIn elIkElgRKYsarEdlmandIFMTMngCaminGaceFIVedayxøÜnÉg 
TaMgGs;eT dUcCaksikrcMnYn 28 PaKryenAcMkarsMerag nig 43 PaKryenAeKakXMμ ú)aneFIVERselIdI 
minEmnCarbs;xøÜn (Delvert, 1961). RbB½n§énkarRbvas;ERsKñaRtUv)anGnuvtþy:agTUlMTUlayenAsm½y 
kalenaH dUcCakarciBaw©mRCUk nigeKaRbvas;Edr. m©as;ERs)anpþl;dI nigbg;Bn§dI ehIyPaKImçageTotCa 
GñkmankmøaMgBlkmμ edayeFIVkarEbgEckplesIμKña EdlCakic©snüaRBmeRBogKñarvagPaKITaMgBIr BMuman 
EbbbTCalaylkçN_GkSreT . m©as;dIGacCaGñkmandIeRcIn b¤CamnusScas; b¤RsþIemm:ayEdlrs;enA 
ya:glM)ak edayBwgelIcMNUlenHEtmYyKt;.  karRbvas;ERsKñak¾)anGnuvtþjwkjab;Edrtamry³PaBGt; 
manmeFüa)ayTwménm©as;ERs nigGñkmanmeFüa)ayTwmEdlGt;mandI. eRkABIkarRbvas;ERsKña kar 
CYlERsEdlmanRTg;RTaytUc b¤lkçN³RKYsark¾manGnuvtþrvagGñkGt;dI nigGñkmandIPaKeRcInCamnusS 
cas; RsIþemm:ay GñkCMnYj nigmRnþIraCkarxøH². karCYldIRtUv)anGnuvtþy:ageRcInenAkñúgextþ)at;dMbg 
ehIyQñÜléføERsCaTUeTAmankarTUTat;edayplRsUvEdlmankarERbRbYlBItMbn;mYyeTAtMbn;mYyeTot. 
karGnuvtþn_enHk¾manenAextþkMBg;FM eBaFisat; nigsVayerog EdlmantMélQñÜldImindUcKñaeT dUcCaéfø 
QñÜlERs 30 faMg ¬660 K>Rk¦ enARsukéRBkb,as manTinñplEt 1>2-1>5 etan¼h>t nigcMnYn 40 
faMg ¬880 K>Rk¦ enAkMBg;kIþEdlmanTinñplEt 1>2 t¼h>t b:ueNÑaH. 
11>3>2- karGnuvtþEbbEpnshkrN_ ¬1975-1979¦ 

edImI,ksagrbbkum μ úynIsþtamrebobpþac;karmYy  RkumEx μrRkhm)ancab;epIþmksagsgÁmksikmμ  
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fIμmYyPøambnÞab;BiIkareLIgkan;GMNacrbs;BYkeK. kñúgry³eBlEtb:unμanéf¶b::ueNÑaH RbeTskm<úCaRtUvkat; 
pþac;TMnak;TMngCamYybNþaRbeTsTaMgGs;enAsklelakelIkELgEtRbeTsBIr b¤bIEdlCasm<½n§mitþCit 
ditbMputb:ueNÑaH TnwÞmnwgenHBYkExμrRkhm)anCenøósRbCaCnExμrTaMgGs;cakecjBITIRkug nigTIRbCMuRbCn 
enATUTaMgRbeTseTAkan;tMbn;CnbT edaybgçMeGayeTArs;enA nigeFIVkarrYmKña. b:ulBtEdlCaemdwknaM 
rbs;rbbEx μrRkhm )ancab;epIþmeFIVkarBiesaFn_sgÁmkm<úCad¾cMELkmYyGs;ry³eBlbIqñaM R)aMbIEx nig 
émÖéf¶ tamrebobK μanmnusSFm’EdlminGacrkvacarnwgEføg . kmøaMgBlkm μmnusSEtmYyKt; RtUv)an 
eRbIR)as;sRmab;begáItRKwHksikm μfμ ImYy EdlCamYldæansRmab;karRTRTg;esdækic©edayxøÜnÉg.  

enAkñúgEpnkaresdækic©bYnqñaMrbs;RkumenH edImI,ksagRKb;vis½ytamlT§isgÁmniymrbs;rbb 
b:ulBt. ral;RTBüsm,tiþ nigkmμsiTi§ÉkCnRtUv)anlb;ecal ehIyGIV²TaMgGs;Carbs;GgÁkar. dIERs 
TaMgGs; KWCakmμsiTi§rbs;GgÁkar nigRbCaCnRtUv)anbgçM[eFIVERstambBa¢arbs;fñak;elI edayK μankar 
RbEkktva:)aneT. eTaHbICaRbCaCn)ancUlrYmy:agxøaMgkøak¾eday k¾RbCaCnmin)anTTYlplRbeyaCn_GIV 
eRkABIkarhUbminRKb;RKan;b:ueNÑaH. rbbEx μrRkhm)anGMBavnav[mankardak;ral;sm,tiþrbs;Ex μrCarbs; 
shkrN_ nig)anCRmujplitkmμRsUvtamkarK μancMeNHdwg nigbec©keTsksikm μenATUTaMgRbeTs[man 
karrIkceRmIndl;kRmitmYy EdlminFøab;manBImunmkkñúgbMNgsMerceKaledA 3 etan¼h>t CamFümenA 
TUTaMgRbeTs EdlBImunmkCaRbeTsEdlmanTinñplRsUvTabCageKenAtMbn; GasIuGaeKñy_ (Chandler, 

1993). karbegáInTinñpl[)anbIdg RtUv)aneFIVeLIgtamry³karbgçM[RbCaCneFIVkarhYskMNt; RbB½n§ 
eRsacRsBd¾TUlMTUlay nigGarmμN_ekøóvkøaénGñkbdivtþ EdlTak;TgnwgkarrMedaHRbCaCnecjBIkar 
ekgRbv½Ba© nigPaBGtμaniym. 

plitkmμRsUvtamEbbshkrN_ EdlBwgEp¥kelIkmøaMgmnusSTaMgRsug KWBMumanlkçN³nirnþPaB 
nigTTYl)aneCaKC½yeT pÞúyeTAvijKWkarbMpøicbMpøajvis½yksikmμenAkm<úCaeTAvijeT. FnFanksikmμ 
km<úCaRtUv)anbMpøicbMpøajedayrbb b:ul Bt dUcCaPaBK μanRbsiT§PaBkñúgeRbIR)as; nigqab;xUcénRbB½n§ 
eRsacRsB edaykarKμanlkçN³bec©keTsénvisVkmμ nigPaBK μanKuNPaBkñúgkarsagsg; kar)at;bg; 
BUCRsUvRbéBNIedaykareRbIR)as;BUCRsUvTMenIb nigF¶n;F¶rbMputkar)at;bg;CivitmnusSCagbIlan edaykar 
bgçM[eFIVkarhYsehtu karbg¥t;Gahar CMmW¶ nigkarsmøab;rgÁal. 
11>3>3- karGnuvtþEbbEpnshkrN_ ¬1979-1984¦ 

bnÞab;kardYlrlMrbs;rbbEx μrRkhmenAedImqñaM 1979 dIksikmμenATUTaMgRbeTsminRtUv)anepÞr 
eTAeGayksikrEx μrPøam²eT BIeRBaHrdæaPi)alénsaFarNrdæRbCamanitkm<úCa)anbnþkarRKb;RKgdIFIørhUt 
dl;qñaM 1984 edaybnþGnuvtþksikm μtamEbbshkrN_. ksikrTaMgGs;RtUv)ancgRkgCalkçN³Rkum 
b£ shkrN_EdlmaneQ μaHfa RkumsamKÁIedImI,eFIVkardaMduHrYmKña nigEbgEckplitplCamYyKña. eTaHbI 
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CamankarerobcMCashkrN_dUcrbbEx μrRkhmk¾eday k¾karbgábegáInplenAkñúgsm½ykaleRkayenH 
KWmanlkçN³xusKñaq¶ayBIsm½yExμrRkhmEdr . karcab;bgçMkñúgkarbgábegIánpl minRtUv)anGnuvtþeT 
ehIyplEdl)anmk RtUv)aneFIVkarEbgEckeTAtamkmøaMgBlkmμénkargar . RbCaksikrTTYl)an 
karbriePaKRKb;RKan; nigmanlkçN³esI μ²Kña. RkumsamKÁIRtUv)anEbgEckCabIRbePTFM² edayeyag 
eTAelIviFIeRbIR)as;FnFan eKalkarN_enAkñúgplitkmμ karEbgEckplitpl nigktBVkic©rbs;RkumsamKÁI 
cMeBaHrdæEdlkarGnuvtþn_enHGaRs½yeTAtamtMbn;nImYy² (Kiernan and Boua, 1989).  

EteTaHbICay:agNak¾eday RkumsamKÁIRtUv)anGnuvtþedayQrelIeKalkarN_rYm dUcCaeFIVrYmKña 
ehIyEbgplitpleTAtamkarcUlrYmrbs;smaCikRkumnImYy²edayK μankarbgiçtbgMç.RkumsamKÁInImYy² 
mancMnYnBI 10 eTA 12 RKYsar b£GaceRcInCagenH b£k¾ticCagenHEdlmankarERbRbYleTAtamTIkEnøg 
niglkçxNÐdIERsbgábegIánpl . épÞdIsRmab;bgábegáInplrbs;RkumnImYy² k¾mankarERbRbYleTAtamTI 
kEnøgEdlmanépÞdIERsFM ehIymanRbCaCnrs;enAtic b:uEnþTMhM 6 h>t sRmab;dIEdlmanskþanuBl 
plitkmμx<s; kñúgmYyRkumRtUv)anGnuvtþenAeRcIntMbn;. RkumsamKÁInImYy² k¾mankarEbgEckdIERsbEnßm 
sRmab;karbgábegIánplnUvRbePTdIEdlmanCICatiexSay b¤manlkçxNÐminGMeNayplsMrab;tMbn;mYy 
cMnYn. RkumsamKÁInimYy² CYnkalRtUv)anEbgEckCa 3 RkumtUc²eTotEdlmaneQμaHfa }saxa{ edImI,[ 
mankargayRsYlkñúgkarRKb;RKg nigkargarbgábegIánplmanRbsiTi§PaB.  

kmøaMgBlkm μEdlcUlrYmkñúgkarbgábegIánpl RtUv)ancMNat;fñak;CaBIrRbePT k¾dUcCakarEbgEck 
plitplpgEdr. kmøaMgRbePTTI1 EdlTTYl)anpleRcInCageKrYmmanburs nigRsþIEdleBjkmøaMg 
Blkm μ nigkmøaMgGUsTajéneKaeQμal. smaCikeRkamkmøaMgBlkmμ mnusSv½ycas; RBmTaMgeKajIRtUv 
)ancat;TukCakmøaMgRbePTTI2. eRkayeBlRcUtkat; kmøaMgBlkm μRbePTTI1 )anTTYlplmanbrimaN 
BIrdgénkmøaMgBlkmμRbePTTI2. eKaeQμalRtUv)anTTYlpldUcRbePTTI1 Edr EteKajI)anTTYlEt 
GnuplcMebIgb:ueNÑaH. dUcenHksikrEdlmaneKaeQ μal TTYl)anpleRcIndUcRKYsarksikr Edlman 
kmøaMgBlkmμeBjEdr. kmøaMgBlkm μRbePTTI1Edlxkxanmin)ancUlrYmbgábegIánplkñúgmYyqñaMeBj 
edaymanmUlehtuRtwmRtUv)anTTYlplkñúgRbePT2vij.RkumsamKÁInImYy²RtUvmankatBVkic©BIry:ag 
cMeBaHrdæedaybg;Bnæ niglk;RsUvCUnrdætamkarkMNt;. karbg;BnæRtUvERbRbYleTAtamPaBCICatiéndIERs 
edaytRmUv[bg; 60K>Rk¼h>t sRmab;dIEdlmanCICatil¥bMput. ksikrRtUvlk;RsUvcMnYn 150 
K>Rk¼h>t [Rkumh‘unes,ógrbs;rdætamkMNt;edImI,RKb;EpnkarRbcaMqñaMrbs;rdæ. eTaHbICay:agNa 
k¾edayplitkmμtamrebobRkumsamKÁI KWminEmnCaviFIsaRsþl¥RbesIrkñúgkarksagRbeTsenaHeT. 
esdækic©tamEbbshkrN_rbs;km<úCa rYmTaMgplitkm μRkumsamKÁIkMBugRtUv)aneFIVkarruHerIeLIgvij 
(Unicef, 1990). 
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11>3>4- karGnuvtþeRkayeBlshkrN_rhUtbc©úb,nñ 
cab;BIqñaM 1984 rbbplitkmμksikmμtamEbbshkrN_RtUv)anEkTRmg;bnþicmþg² edayRtUv)an 

epÞrsiTi§kan;kab;dIeTACaÉkCntamlkçN³minpøÚvkarCabeNIþr². rhUtdl;qñaM 1989 RkumsamKIÁRtUv)an 
)at;tYnaTITaMgRsug (Unicef, 1990). rdæaPi)alkm<úCa)aneFIVkarEkTRmg;dIksikm μfñak;Cati edayeFIVkar 
rMsayRkumsamKIÁ nigpþl;km μsiTiædIERsdl;ksikrEdlCasmaCikRkumsamKÁI. rdæaPi)al)anlb;ecal 
katBVkic©bg;Bnæ niglk;RsUvCUnrdæ. dIERsTaMgRtUv)aneFIVkarEbgEckedaysmmaRteTAnwgsmaCikRKYsar 
EdlERbRbYlBI 0>07-0>11 h>t énRbePTdImanskþanuBlsRmab;mnusSmñak;. lkçxNÐdIERs nig 
Gayurbs;smaCikRKYsar CaktþaEdleFIV[mankarxusKñaénTMhMdIsRmab;RKYsarnImYy² . TItaMgdIERs 
énkarEbgEckeLIgvij minRtUv)anpøas;bþÚreT BIeRBaHdIERsrbs;RkumsamKÁI RtUv)anEbgEck[smaCik 
rbs;RkumnImYy² . ksikrk¾)anTTYldIbEnßmEdlCadIminGMeNaypldUcCa ERsCMerA b¤dITYlCaedIm 
sRmab;tMbn;xøH. 

dIERs dIcMkar nigdIPUmisRmab;lMenAdæanRtUv)anedaHdUredayesrIrvagGñkkñúgPUmiEtmYy b¤CamYy 
GñkmkBITIéTeRkayeBlkMENTRmg;dIFøI. témødIGaRs½yeTAnwgktþamYycMnYn dUcCaTItaMgPUmisaRsþ CICati 
dI CIvPaBRKYsar nigeBlevla. dIERsmanskþanuBlx<s; CaBiessdIEdlmanTItaMgCab;pøÚvKmnaKmn_ nig 
tMbn;GPivDÆmantémøy:agx<s; EdlminFøab;manBImunmkenAb:unμanqñaMcugeRkayenH . CaTUeTA ksikrPaK 
eRcInmincg;lk;dIERsrbs;Kat;eT BIeRBaHdIERsCaqñaMg)ay nigRbPBcMNUlrbs;d¾sMxan;rbs;ksikr. 
enAkñúgkal³eTs³caM)ac; ksikrBMumanCeRmIsepSgeT dUcCakarlk;edImI,ykkéRmsgbMNul EdlCMBak; 
yUrqñaM.  karlk;dIenAq¶ayBIpÞHedImI,TijdICitpÞHk¾CamUlehtumYyEdr. ksikrxøH)anlk;dIenAqñaM 1993 
edaysarkareXasnaKNbkSneya)ayepSg²fa kMENTRmg;karkan;kab;dIFIønwgRtUveFIVenAeBlKNbkS 
rbs;eKCab;eqñat. CaBiesstMéldI)aneLIgx<s;hYsRbmaNenAb:unμanqñaMcugeRkayenH )anCMruj[ksikr 
lk;dIrbs;xøÜnedImI,eTArs;enAtMbn;epSg² . 

b:unμanqñaMPøam²bnÞab;BIkMENTRmg;dIFøI karkan;kab;dIrbs;ksikrenAkm<úCa TMngCaenAmanlkçN³ 
smmaRtrvagsmaCikRKYsar nigTMhMdIEdlkan;kab;. RKYsarEdlmansmaCikeRcIn Gackan;kab;TMhMdIFM 
b:uEnþRKYsarEdlmansmaCikRKYsartic kan;kab;TMhMdItUc. rhUtmkTl;eBlbc©úb,nñenH TMnak;TMngénkar 
kan;kab;dI nigTMhMsmaCikkñúgRKYsarmankarERbRbYly:agxøaMg . cMnYnRKYsarEdlmansmaCiktic Gac 
kan;kab;dIEdlmanTMhMrhUtdl; 3 h>t b¤GacFMCagBIenH cMENkRKYsarmYycMnYnmansmaCikeRcIn mandI 
ERstUcrhUtdl; 0>5 h>t b¤k¾K μandIesaHk¾man. PaBxusKñaenHbNþalmkBIRKYsartUcEdlmansmaCik 
eBjkmøaMgeRcIn rYmnwgkarTijdIbEnßm cMENkRKYsarFMEdlCYbkarxVHxatCIvPaB)anlk;dIrbs;xøÜn.  
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karCYldIsRmab;plitkm μRsUv hak;dUcCaminsUvmankarGnuvtþeT BIeRBaHplEdlTTYl)an man 
karlM)akedImI,TUrTat;eTAnwgQñÜldIrYmnwgTuncMNaykñúgplitkmμedayTinñplTab EtebIsinCamandIERs 
EdlGMeNayplKWm©as;dI minCYl[GñkdéTeFIVeTedayrkSadIsRmab;eFIVxøÜnÉg. mü:ageTotRKYsarnImYy² 
mandIRKb;RKan;sRmab;daMduH edImI,pÁt;pÁg;RKYsarrbs;xøÜnb:ueNÑaH. enAkñúgkrNIxøH karCYldI b¤k¾CalkçN³ 
Rbvas;RtUv)aneFIVeLIg EdrsRmab;ksikrEdlmandIeRcIn EtmankarxVHxatkmøaMgBlkmμRKYsar edaypþl; 
dI[ksikrEdlmankmøaMgBlkmμRKb;RKan;enAkñúgPUmiCamYyKña edayeFIVkarEbgEckplitplKñaenAeBl 
RcUtkat;. CYnkaldIERsenAq¶ayBIPUmim©as;kmμsiT§i b¤k¾m©as;km μsiT§idImanmuxrbrepSg² dUcCalk;dUr 
enATIpSarCaedIm RtUv)anCYleTA[ksikrPUmiEk,rdIrbs;xøÜn EtCaTUeTAKWCasac;jati b¤k¾GñkEdlman 
TMnak;TMngCitdit b¤mYyGñkCaTITukcitþ BIeRBaHedImI,eCosvagkarekgbnøM. QñÜldI b¤karEbgEck 
plitplKñaKWERbRbYlBI 500 eTA 1/500 K>Rk¼h>t GaRs½yeTAnwgPaBGMeNaypléndI. karbg; 
QñÜldIEdlmantémøelIsBI 1/000 K>Rk¼h>t mankarBi)aksMrab;GñkCYldI. k¾bu:EnþPaKeRcInedaykar 
eyaKyl;KñaCaEx μrdUcKña nigrs;enAkñúgPUmiCamYyKña kic©snüaRtUv)aneFIVeLIgkñúglkçN³GFüaRs½yKña 
edayEp¥kelIPaBGMeNaypléndMNaM. ebIkarRbmUlpl)aneRcIn enaHkarbgQñÜldIk¾x<s;Edr EtpÞúy 
eTAvijebIplxUcxat enaHkarbg;QñÜldIk¾ticEdr. 
11>4- ktþasMxan;²sRmab;karviPaKplitkmμRsUv 

enAkñúgplitkm μRsUv k¾dUcKñanwgplitkm μepSg²eTot kñúgvis½y]sSahkm μ ehIyk¾dUcKñanwgkar 
vinieyaKepSg²enAkñúgvis½yBaNiC¢kmμdUecñaHEdr KWmancMNayTunplit b¤éføedImplitkmμ nigplseRmc 
EdlTTYl)anenATIbBa©b;énxYbplitkmμ. dUecñHedImI,eFIVkarviPaKesdækic©enAkñúgplitkmμRsUv karkMNt; 
ktþaplitkm μCakarcaM)ac; edImI,[karviPaKmanPaBsuRkwt nigsmRsb. Gñkesdækic©ksikm μ)aneRbIkar 
viPaKcMNay nigcMNUlCaviFIsaRsþTUeTAmYy EtBMumanniymn½yCaKMrUmYyenAkñúgkarviPaKcMNay nig 
cMNUlenAkñúgplitkm μksikmμeT (Herdt, 1978). niymn½yéncMNayenH manlkçN³smRsbnwg 
lkçxNÐénbNþaRbeTskMBugGPivDÆ BIeRBaHviFIeRbIR)as;dI kmøaMgBlkmμ nigTunsRmab;plitkmμRsUvrbs; 
ksikrenAkm<úCamanlkçN³Rbhak;RbEhlnwgbNþaRbeTsTaMgenaHEdr.  
11>4>1- éføedImplitkmμ 

karcMNayrbs;plitkm μ RtUv)anEbgEckCabYnktþaplitkmμsMxan;² ¬rUbPaBTI 11>1¦ Edl 
RtUvKNnakñúgmYyhiktaCaÉktamUldæan ³ cMNayénR)ak;suT§ (Cash expenditure) cMNayénFnFan 
(In-kind expenditure) cMNayénkmøaMgBlkmμRKYsar (Family labour inputs) nigéføQñÜldIERs 
(Land costs). ral;kar cMNayTaMgGs;Edlksikr)aneRbIR)as;fvika enAkñúgplitkmμ RsUv dUcCaCIKImI 
fñaMBulksikmμ eRbg QñÜlbUmTwk nigkarCYl kmøaMgBlkmμCaedIm RtUv)an cat;Tuk CakarcMNayR)ak; 
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suT§. karcMNayFnFanKW 
sMedAeTAelIFnFan Edlman 
enAkñúgRKYsar dUcCaRKab;BUC 
CIFm μCati nigéføQñÜlBlkmμ 
EdlRtUv )anbg;CaRsUv. Ca 
TUeTAtémøénRKab;BUC nigRsUv 
cMNIBMumankarxusKñaxøaMgeT 
b¤KμankarxusKñapgenARbeTsk
m<úCa. eTaHbICaksikr CaTUeTA 
eRbIR)as;CI lamkeKaEdlman 
Rsab;enApÞH nigBMumantémø 
TIpSarBitCak;Esþgk¾eday k¾CI 
lamkeKamantémørbs;va 
ebIsinksikr RtUvkarbEnßmedImI,dak;ERs edaysarCIlamkeKaEdlmanRsab;minRKb;RKan; ehIyERbRbYl 
eTAtamtMbn;EdlsMbUr nigxSt;stVBahn³. srubesckIþeTA CIlamkeKaminGacrk)ankñúgbrimaNeRcIn 
edayK μancMNay)aneT. témøCIlamkeKakñúgmYyetanKWRbmaN 40>000erol EdlrkTij)anBItMbn; 
mat;Tenø. CaTUeTAksikrEx μr)aneRbIR)as;kmøaMgBlkmμRKYsar b¤Rbvas;édKña EtCYnkalksikrRtUvCYl 
kMlaMgBlkmμ enAeBlEdlRtUvkarcaM)ac; EdlminGacRbvas;édKña)an. dUecñHeTaHbICakMlaMgBlkmμ 
RKYsar b¤Rbvas;édKñak¾edayKWvamantémørbs;vamYy. tamBiteTAkmøaMgBlkm μRtUv)anEbgEcky:ag 
c,as;eTAtamemRKYsar mnusSeBjv½y ePTRbus mnusSeBjv½yePTRsI kumar kmøaMgBlkmμCYlCamnusS 
Rbus kmøaMgBlkmμCYlCaRsIþ nigkmøaMgBlkmμCYlCakumar BIeRBaHvaTak;TgnwgRbsiT§PaBénkargar. Et 
edayenAkñúgplitkmμRsUv kargarmaneRcInRbePT EdlRbePTkmøaMgBlkmμxøH GacmanRbsiT§PaB 
sRmab;kargarmYy EtminsUvmanRbsiT§PaB sRmab;kargarmYyepSgeTot . dUecñHkmøaMgBlkm μminRtUv 
)anEbgEck[maneRcInRbePTeTenAkm<úCa. éføQñÜlkMlaMgBlkmμk¾mankarERbRbYleTAtamRbePT 
kargarepSg²Edr dUcCakarP¢ÜrdI dksÞÚg eFIVes μA RcUt nige)akCaedIm b¤eBlmmajwkénkargar. kar 
CYldIminRtUv)anGnuvtþCaTUeTAenAkm<úCaeT EtebIsinksikrBuMmandI b¤k¾dIpÞal;xøÜnminRKb;RKan; ksikrRtUv 
CYldI b¤Rbvas;dIERsedImI,eFIVkardaMduHEdl)anGnuvtþtaMgBIsm½ymunsRgÁam dUc)anbgðajenAEpñkxag 
edIm. dUecñHenAkñúgplitkm μRsUv dImantémørbs;vac,as;las;edImI,eFIVkarviPaKesdækic© eTaHbICaksikr 
min)ancMNayfvikark¾eday . dUecñHéføQñÜldIGacKNna)an tamry³brimaNRsUvEdlbg;dl;m©as;dI 

GI

CASH 
EXPENDITURE

IN-KIND
EXPENDITURE

FAMILY
LABOUR COST

LAND COST

NI NI

RTL

FFI

GM

GI

FFLI

LDI =
FFLI

WORKING DAYS ON FARM

CASH 
EXPENDITURE

NI

LAND COST

IN-KIND
EXPENDITURE

FAMILY
LABOUR COST

 
rUbPaB 11>1³ rUbmnþviPaKesdækic© 
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tamry³kic©snüaCYl b¤k¾karRbvas;ERsEdlmankarERbRbYl BI 500-1>000 K>Rk¼h>t GaRs½yeTA 
nwglkçxNÐGMeNaypléndI nigTMnak;TMngrvagm©as;ERs nigGñkCYl b¤Rbvas;. 
11>4>2- plitplplitkmμ 

edaykarkMNt;ktþacMNay b¤éføedImplitkmμepSg²KñarYmman cMNayénR)ak;suT§ cMNayénFn 
Fan cMNayénkmøaMgBlkm μRKYsar nigéføQñÜldIERs cMNUlénplitkmμk¾)anEbgEckCaRbePTepSg² 
KñaEdr dUcCacMNUldul (Gross income or GI) cMeNjdul (Gross margin or GM) cMNUlplitkmμ 
RKYsar (Farm family income or FFI) cMNUlénkmøaMgBlkmμRKYsarrbs;plitkmμ (Farm family 

labour income or FFLI) cMNUlénBlkm μRbcaMéf¶ (Labour day income or LDI) cMNUlkareFIVGaCIv 
kmμéndI (Return to land) nigcMeNjsuT§ (Net income or NI) dUc)anbgðajenAkñúg rUbPaBTI 11>1. 
cMNUldul KWCatémøTIpSarénplitplTaMgGs;Edl)anBIplitkmμTaMgmUl. cMeNjdul)anBIcMNUldul 
dkcMNayénR)ak;suT§ . cMnYnEdlsl;BIkarTUTat;CamYycMNayénR)ak;suT§ nigcMNayFnFan KWCa 
cMNUlénRKYsarplitkm μ . cMNUlénkmøaMgBlkm μRKYsarénplitkmμ KWesIμnwgcMNUldul dkcMNay 
énR)ak;suT§ cMNayénFnFan nigéføQñÜldIERs. cMNUlénBlkmμRbcaMéf¶ KWCalT§pléncMNUlén 
kmøaMgBlkmμ RKYsarénplitkmμEcknwgcMnYnéf¶BlkmμRKYsarkñúgmYynak; Edl)ancMNaykñúgmYyxYb 
plitkmμTaMgmUl. cMNUlkareFIVGaCIvkmμéndI )anBIkardkéføcMNayTaMgGs;énplitkm μ elIkElgQñÜl 
dIecjBIcMNUldul. lT§plcugeRkayKWcMeNjsuT§Edl)anBIcMNUldul dkéføGefrénplitkmμrYmman 
cMNayénR)ak;suT§ cMNayénFnFan nigcMNayénkmøaMgBlkm μRKYsar nigéføefrénéføQñÜldIERs. 

karsikSaBIRbPBcMNUlepSg²Kña )anpþl;nUvGaMgDIkaT½rEbøk²énkarsMEdgenAkñúgesdækic© Edl 
kñúgenaHRbePTcMNUlxøH manPaBsmRsbCagRbePTplitkm μmYyepSgeTot . cMNUldulKWCakarKNna 
plitplsrubEdlRbmUl)an ebIsinCaplitplTaMgGs;RtUv)anlk;TaMgGs; edayKitCatémøenATIpSar 
b:uEnþCak;Esþg plitplEdl)anmk ksikrlk;EtmYycMENkb:ueNÑaH b¤k¾min)anlk;pgGaRs½yeTAnwg 
tRmUvkarkñúgRKYsar. cMeNjdulRtUv)aneRbIR)as;sRmab;KNnacMNUlBIplitkmμRsUv )anBIkarvinieyaK 
RbPBFnFanRKYsar dUcCadIERs kmøaMgBlkmμ  nigFnFanEdl)anplitepSgeTot. cMNUlBIRKYsar 
plitkmμRtUv)aneRbI edImI,KNnacMNUlEdl)anBIkarvinieyaKéndIERs nigkmøaMgBlkm μ b¤k¾CacMNUl 
Edlman nigGaceRbIR)as;)ansRmab;RKYsarksikr. cMNUlénRKYsarplitkm μKWCargVas;EdlmanlkçN³ 
smRsbsRmab;viPaKBIlkçxNÐrbs;ksikrenARsukExμr BIeRBaHcMNUlenHGaceRbIR)as;TaMgGs; edaymin 
b:HBal;dl;dMeNIrkarplitkm μenAqñaMbnþbnÞab;eT. cMNUlénkmøaMgBlkmμRKYsarplitkm μ KWCargVas; 
éncMNUlEdl)anBIcMNaykmøaMgBlkmμRKYsar ehIyGacKNnacMNUlBIkargarBlkmμsRmab;mnusS 
mñak;kñúgmYyéf¶. cMNUlkareFIVGaCIvkm μéndI KWtMNag[cMNUlénktþaefrrbs;plitkmμ. cMeNjsuT§ 
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KWCargVas;mYysRmab;KNnakarcMeNjmYyBIplitkmμRsUv bnÞab;BITUTat;nUvral;karcMNayTaMgGs;. 
RbePTcMNUlBIrcugeRkayTMngCaminsmRsb sRmab;plitkmμRsUvRTg;RTaytUc nigTTYlTinñplTab 
dUcCa lkçxNÐenARsukExμreT . 
11>5- \Ti§Blénbec©kviTüaelIesdækic© 

karrIkceRmInbec©kviTüa)ancUlrYmya:gsMxan; kñúgkarCRmuj[mankarrIkceRmInplitkmμRsUv 
enAelIBiPBelak CaBiess]bTIVbEdlmanplitkm μRsUvsMxan;²dUcCa bNþaRbeTsenAGasIu. bec©kviTüa 
TMenIb)anCRmuj[TinñplRsUvekIneLIgy:agxøaMg enAbNþaRbeTsmYycMnYnenAGasIu dUcCa Cb:un kUer: 
xagt,Úg kUer:xageCIg étva:n; eGor:g; nigsaFarNrdæRbCamanitcin RBmTaMgRbeTsepSg²eTot enAelI 
BiPBelak rYmman shrdæGaemrik GURsþalI nigRbeTsmYycMnYnenAGWr:ub. BUCRsUvfμ Iénbdivtþébtg 
EdlCalT§plénbec©kviTüaTMenIb )anrYmcMENkbegáInkarpÁt;pÁg;es,ógd¾eRcInsnw§ksn§ab; sRmab;kar 
ekIneLIgd¾qab;rh½sénRbCaCn CaBiessenAtMbn;GasIu. RbePTRsUvRtUBicEdlmanskþanuBlTinñplx<s; 
RtUv)anbgáat;eLIgdMbUgbg¥s; edayGñkbgáat;BUCenAkñúgTsvtSTI 60. eKalneya)ayplitkmμRsUv 
énskraCbdivtþébtgRtUv)andMeNIrkary:agmanRbsiT§PaB edayCRmujRbeTsxVHes,ógenAGasIu[køay 
eTACaRbeTsEdlmanes,ógRKb;RKan; nigelIsBIesckIþRtUvkarsRmab;beTsmYycMnYn . TnwÞmnwgenH 
BUCRsUvfμ Ik¾TTYl)ankarriHKn;y:ageRcIn BI\Ti§BlGviC¢mandUcCa PaBminFn;nwg ktþacéRg nigCm¶W tRmUvkar 
cMNayx<s; nigbNþal[man\Ti§BlGviC¢man edaybgá[mankarlMeGogéncMNUlenACnbT. eTaHbICa 
y:agNak¾eday vtþmanénBUCRsUvfμI KWCaktþaEdlEklMGsniþsuxes,ógenAGasIuEdlminGacRbEkk)an. 
11>5>1- KuNsm,tiþBUCRsUvfIμ 

taMgBIBak;kNþalTsvtSTI 60 Gñkbgáat;BUCRsUv)anbgáat;BUCRsUvfμ I b¤BUCRsUvEdlmanskþanuBl 
Tinñplx<s;enAtMbn;GasIuGeKñy_ ehIybnÞab;mk)anrIkraldaleTAtMbn;déTeToténBiPBelak. BUCRsUvfIμ 
EdlmanskþanuBlTinñplx<s; Edlbgáat;eLIgenAeBlfIμenH mantYnaTIy:asMxan;enAkñúgplitkmμRsUvenA 
PUmiPaKGasIu. BUCRsUvfI μmanlkçN³Biess dUcCaGayukallUtlas;xIø PaBminRbkan;rdUv ¬GevTrsPaB 
nwgry³BnWø¦ mankMBs;edIm mFüm manedImrwg mindYl nigswøkQrRtg;GRtaRsUbBnWøéf¶xøaMg.  PaBmin 
Rbkan;rdUv nigGayukalxIørbs; BUCRsUvenHeFIV[kardaMduHGaceFIVeLIgenAeBlNak¾)an RBmTaMgdaM)anBIr 
b¤bIdgkñúgmYyqñaM ebIsinCamanTwkRKb;RKan;. 

enAkñúglkçxNÐGMeNaypl BUCRsUvfI μGacpþl;Tinñply:agx<s; ebIeFobnwgBUCRbéBNI. enAkñúg 
lkçxNÐRbesIrmYyEdlmanCIRKb;RKan; karRKb;RKgktþacéRg)anl¥ nigmanRbPBeRsacRsBRKb;RKan; 
plitkmμBUCRsUvfμIGacpþl;Tinμ ñplx<s;rhUtdl;BI 10-15 t¼h>t tYy:ag 13>2 t¼h>t Tinñplkt;Rta 
enARbeTsCb:un 14>4 t¼h>t TinñplenARbeTsétv:an; nig 17>8 t¼h>t TinñplenARbeTs\NÐa  
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(Greenland, 1997). eTaHbICay:agNak¾eday TinñplEdlx<s;hYsehtumanEtenAkñúgsßanIy_BiesaFn_ 
RsavRCavb:ueNÑaH ehIyebIeRbobTinñplBiesaFn_eTAnwgTinñplenAkñúglkçxNÐksikrKWmanKMlatFMmYy 
dYcCa Tinñpl 10-12 t¼h>ténkarBiesaFn_ eFobnwgTinñpl 3-5 t¼h>t enAlkçxNÐksikr 
(Evenson, Herdt and Hossain, 1996). 

plitkmμénBUCRsUvTMenIb EdlmankareRbIR)as;CIRKb;RKan; KWTUeTApþl;Tinñplx<s;CagBUCRsUv 
RbéBNI sUmI,EtdaMduHenAkñúgrdUvvsSak¾eday. karBiesaFn_TinñplénBUCRsUvepSg²Kña enA 10 kEnøg 
epSgKña enAkñúgRbeTskm<úCa)anbgðaj[eXIjfa RKb;BUCTaMgGs;manTinñply:agtic 2>5 t¼h>t 
sRmab;rdUvvsSa nigx<s;Cag 3 t¼h>t sRmab;rdUvR)aMgedaymanRbPBeRsacRsBRKb;RKan; (CIAP, 

2000) . TinñplCamFüménBUCRsUvfI μ EdldaMenAtMbn;GasIu KWmancMnYnBIrdgeRcInCagTinñplénRsUv         
RbéBNI. enAkñúgtMbn;epSg²enAGasIu plitkmμénBUCRsUvfI μEdlmanTinñplx<s; GayukalxIø nigmin 
Rbkan;rdUv ekIneLIgBIr b¤bIdgelOnCagkarekIneLIgénRbCaCnkñúgry³ 20-30 qñaM  (Lipton and 

Longhurst, 1989).  
BUCRsUvfI μ)aneqøIytby:agl¥RbesIreTAnwgkareRbIdak;CIKImI edaypþl;nUvTinñy:agx<s;. kMBs;edIm 

xøI nigmansPaBrwgeFIV[edImRsUvQrRtg;eTAelIesIμKña ehIyPaBelIsénFatuGasUt b:Utas nigkal;süÚm 
GacbEmøg[eTACaRKab;RsUvmanTm¶n;F¶n;. lkçN³minRbkan;rdUv EbkKum<FM nigkMBs;edImmFümCamYy 
nwgedImRtg; nigswøkQrRtg; eFIV[BUCRsUvenHmanRbtikmμCaviC¢mancMeBaHCIGsrIragÁkRmitx<s;. eTaHbICa 
y:agNak¾eday BUCRsUvfμ IenHtRmUvkarTaMgCIsrIragÁ nigGsrIragÁ edImI,seRmcskþanuBlTinñpl. enAeBl 
fIμ² Gñkbgáat;BUCRsUv)anbegIátBUCRsUvepSg²eTotEdlmanlkçN³ GIuRb‘Ítx<s; nigEklm¥køÚn edImI, 
eqøIytbnwglkçxNÐxSt;CICatiéndI. BUCRsUvTMenIbEdlbgáat;kalBITsvtSmun² CYnkalGacTTYl)an 
TinñplTabCagBUCRsUvRbéBNI enAkñúglkçxNÐdIxSt;CICatidUcKña b:uEnþBUCRsUvfμI bgáat;kñúgeBlfI μ²enH 
CaTUeTApþl;Tinñpl x<s;CagBUCRsUvRbéBNIenAkñúglkçxNÐdUcKña eTaHbICaksikrminGacrkluyTijCIdak; 
ERsk¾eday. 

TwkCaktþasMxan;bMputsRmab;[dMNaMRsUvduHlUtlas;l¥ nigpþl;Tinñplxçs;. xusBIdMNaMmYycMnYn 
RsUvminGacduHlUtlas;)aneT kñúgkrNIK μanTWkRKb;RKan; nigtRmUv[manTwkkñúgmYyxYbCIviteBj eday 
cab;taMgBIeBlsabrhUtdl;eBlRcUtkat;. karxVHxatTwkenAdMNak;kallUtlas;NamYy Gacmanpl 
b:HBal;y:agxøaMgdl;TinñplRsUv . GñkviTüasaRsþsgÁmCaeRcIn)anGHGagfa enAkñúglkçxNÐxVHxatTwk 
BUCRsUvfI μmankarlUtlas;caj;BUCRsUvRbéBNI. k¾b:uEnþmankarGHGagpÞúyBImtixagelI edaybBa¢ak;fa 
BUCRsUvfI μEdleTIbbgáat;enAeBlbc©úb,nñ manlkçN³RbesIrCagBUCRsUvRbéBNI Tak;TgnwgkareRbIR)as; 



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

- 313 - 

Twk KWkareRsacRsBmanRbsiT§PaBx<s; eTaHCakñúglkçx½NÐdIs¶ÜtxøaMgk¾eday k¾BUCRsUvfIμmanlkçN³Fn; 
CagBUCRsUvRbéBNI . 

dMNaMRsUv RtUvkarRsUbyksarFatuciBa©wmBIRbPBepSg²BIFmμCatiEdlmandI Twk nigxül; nigBI 
CIKImI CIsrIragÁ b¤kMb:usþ k¾b:uEnþBnøWéf¶EdlmansarRbeyaCn_y:agsMxan; kñúgkareFIVrsμ IsMeyaK KWmanEtmYy 
RbPBKt; ehIymanbrimaN nigeBlevlaminGacpøas;bþÚr b¤k¾CMnYs)aneT. eTaHbICaBUCRsUvTMenIbman 
lkçN³minRbkan;rdUvEdlGacdaMduHenAeBlNak¾)ankñúgmYyqñaMk¾eday k¾vaTamTar[manBnøWRKb;RKan; 
edImI,lUtlas; nigbegáItRKab;RsUvEdr. lkçN³QrRtg;rwgénswøkBUCRsUvfI μ EdlmanlkçN³min)aMgmøb; 
KñaeTA vijeTAmkCYy[vaRsUbyk nigeRbIR)as;BnWøéf¶y:agmanRbsiT§PaB. lkçN³BiessmYyeTot 
Edlpþl; plRbeyaCn_cMbgénBUCRsUvfI μ KWmuxgarbEmøgsarFatu[eTACaRKab;RsUvenAkñúgswøkRtUv)aneFIV 
eGayRbesIreLIg. dUecñHeyIgeXIjfalkçN³BiessénswøkRsUvrbs;BUCenHEdlBUCRsUvRbéBNI BMuman 
KWCYykarRsUb nigeRbIR)as;BnøWéf¶manRbsiT§PaB.  

ktþacéRgk¾CabBaðacMbgEdrenAkñúgplitkmμRsUv eFIVmankar)armÖya:gxøaMgkøaBIksikr nigeFIV[ 
mankarcMNayrab;landuløa sRmab;karBarplitkm μrbs;ksikr nigkargarRsavRCavrbs;viTüasaRsþ 
edayminniyayBITMhMxatbg;énplitkmμeT . mankarKMramkMEhgBIr sRmab;karlUtlas;éndMNaM RsUv 
KWTImYy rUbsaRsþ]bsKÁdUcCakarBnøWminRKb;RKan; karxVHxatTwk nigkarxSt;sarFatuciBa©wm nigTIBIr 
ktþacéRg b¤k¾]bsKÁ rYmman es μA kNþúr stVli¥céRg cab BYk)ak;etrI BYkvIrus nigBYkpSit. Ksikr 
PaKeRcIn RBmTaMgGñkviTüasaRsþenARbeTsmYycMnYndUcCa enARbeTskm<úCaCaedIm )aneCOedayKμan 
mUldæanc,as; las;faBUCRsUvfIμmanlkçN³gayTTYlrgkarbMpøajBIktþacéRg. eTaHbICay:agNak¾eday 
BUCRsUvfI μmYycMnYn manlkçN³Fn;nwgCMgWmYycMnYn dUcCaBUCRsUvGIuEG’reks enARbeTskm<úCa EdlCaBUC 
manlkçN³Fn;nwgGMbUrcnYnbIénmmacetñat . karBiesaFn_BICIvepSg²KñaénBUCRsUvfIμ nig BUCRsUvRbéBNI 
enAkñúgRbB½n§brisßanTMnabTwkePøógenARbeTskm<úCa )anbgðaj[eXIjfa BUCRsUvfIμ min)anrgkarbMpøaj 
xøaMgkøaCagBUCRbéBNIeT . karsikSamYyenARbeTsCb:un bgðaj[eXIjfa K μankarxusKñaénGRta 
manCIvitrbs;Bgmmacxñgsrvaglkçx½NÐBUCRsUvTMenIb nigRbéBNI. CagenHeTAeTot BUCRsUvTMenIbGac 
bgálkçxNÐminGMeNaypldl;ktþacéRgeTotpg. BUCRsUv IR36 Edl)andaMduH Gs;ry³kal 30 qñaM 
min )anbgá[mankarrIkraldalF¶n;F¶rénktþacéRgeT .  

edayGñkbgáat;BUCRsUv )anbnþkargarrbs;xøÜnCabnþbnÞab; edImI,bgáat;BUCfIμ² EdlmanlkçN³ 
RbesIrCagBUCRsUvEdleTIbbgáat;fI μmankarFn;nwgktþacéRgCagBUCBImun. BUCRsUvEdleTIbbgáat;fI μdUcCa 
IR36 IR64 nig IR72 manBhuBn§úEdlFn;nwgktþacéRgcMbg²CagBUCedIm IR8 (Hossain, 1996 and 

Greenland, 1997). karBiesaFn_enARbeTsCb:unk¾)anbgðajBIlkçN³Biessrbs;BUCEdlbgáat;eRkay 
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GacCMnYsBUCcas; edaysarPaBFn;nwgBhuktþacéRg nigCm¶W. karBiesaFn_eTAelIdgáÚvsIurUgedIm )an 
bgðaj[eXIjfa cMnYnedImEdl)anbMpøajedayBYkdgáÚvenHRtUv)anduHeLIgvij nigpþl;RKab;F¶n;CagedImI, 
CMnYskar)at;bg; . cMnYnedImEdlminpþl;plRtUv)an)at;bg; ehIyRtUvCMnYsvijedayedImEdlman 
RbeyaCn_enAeBlrgkarbMpøajedaydgáÚvsIurUgedIm enAdMNak;kalbegIánpl. dUecñHBUCRsUvfIμEdl)an 
bgáat;eRkayedaykarxitxMrbs;Gñkbgáat;BUCmanlkçN³Fn;nwgktþacéRg nigCm¶WeRcInRbePT.  

eRkABIRbPBénkarFanasuvtißPaBdl;mnusS BUCRsUvfI μk¾)anbegIáncMebIg dl;stVBahn³pgEdr. 
KWCakarBitNas;kardaMBIr b¤bIdgkñúgmYyqñaMGacpþl;CacMebIgRKb;RKan;dl;stVeKa nigRkbI RBmTaMgGac 
rkSaTukCacMNIenArdUvvsSapgEdr CaBiessenAtMbn;TMnablicTwkePøógenARbeTskm<úCa es μAstVBahn³ 
CabBaðamYyEdlksikr)anRbQmpgEdr BIeRBaHvalERsTaMgGs;RtUv)aneFIVkardaMduH KμanvalesμAsRmab; 
stVTaMgenHeT . cMebIgénBUCRsUvfI μmanKuNPaBRbesIr sRmab;stVTMBareGog ebIeRbobeFobnwgBUCRsUv 
RbéBNI . karsikSaBIKuNPaBcMebIgcMNIstVEdl)anBIswøk nigedImRsUvnaeBlfIμ²enH )anbgðaj[ 
eXIjfa PaKryénswøkmankRmitx<s;CagedIm sRmab;plitkm μBUCRsUvfIμ edayeRbobeFobnwgplitkmμ 
BUCRsUvRbéBNI ehIyswøkRtUv)ancMNat;fñak;x<s;CagedIm GMBItémøKuNPaBcMNITaMgmun nigeRkayeBl 
Ekécñ edayeRbIR)as;sarFatuKImI (Vadiveloo, 2000). dUecñHksikrKYrRtUv)anCRmuj[pþl;cMebIgén 
BUCRsUvfI μdl;stVBahn³EdlCakarbMb:ndl;BYkeK EdlEtgCYbRbTHPaBxVHxatcMNIenARKb;rdUvkal Edl 
Gacb:HBal;dl;kardaMduH BIeRBaHstVTMBareGogTaMgenH CaRbPBkmøaMgd¾sMxan;enAkarplitkmμRsUv. 

plitkmμénBUCRsUvfI μ RtUv)anTTYlsÁal;fa begIánkareRbIR)as;kmøaMgBlkmμ. tRmUvkarénkar 
eRbIR)as;CIkñúgbrimaNeRcIn karRKb;RKgTwk RcUtkat; nige)akEbn RBmTaMgbegIánkardaMduHBIr b¤eRcIndg 
kñúgmYyqñaM naM[mankarekIneLIgtRmUvkarkmøaMgBlkmμkñúgmYyhiktaplitkmμ. karsikSamYy)aneFIV 
eLIgenAdMNak;kaldMbUgénbdivtþébtg )anbgðaj[eXIjfa tRmUvkarkmøaMgBlkmμmankarekIneLIg BI 
15-20 PaKryEdl)anBIkarekIneLIneTVdgénTinñplplitkmμrbs;BUCRsUvfIμ. k¾b:uEnþtRmUvkarkmøaMg 
Blkm μsRmab;plitkm μBUCRsUvfμI CMnan;TI 2 Edl)anCMnYsBUCCMnan;TI 1 TaMgRsughak;dUcCamankar 
fycuHbniþcmþg². CaesckIþsniñdæan KWkardaMduHBUCRsUvfIμ )anbegIántRmUvkarkmøaMgBlkmμkñúgépÞdImYy 
hikta Etva)anbnßytRmUvkarkmøaMgBlkmμ kñúgmYyetanRsUvEdl)anplit.  

CagenHeTAeTot kardaMduHBUCRsUvfI μ mann½ybegIán»kaskargardl;GñkRkIRk EdlGt;mandI 
sRmab;karbgábegIánpl edImI,rk)ankéRmbEnßmkñúgkarciBaw©mCÍvít. karTTYlykBUCRsUvfμ I KWCakarbegIán 
R)ak;cMNUl eTAelIdIEdleFIVGaCIvkm μ nigkmøaMgBlkmμedaybegIántRmUvkarénBlkrsRmab;karEfTaM 
dMNaM karRcUtkat; nigkare)akEbn RBmTaMgbegIánR)ak;cMeNjénkardaMduHRsUvrdUvR)aMg. dUecñHkarpøas;bþÚr 
bec©kviTüaenAkñúgplitkm μRsUv BIBUCRsUvRbéBNIeTABUCRsUvTMenIb)anbegIánR)ak;cMNUlTaMgplitkr 
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nigGñkRkIRkEdlGt;mandI. plitkmμBUCRsUvfI μminRtwmEtbegIán»kaskargarb:ueNÑaHeT EfmTaMgbegIán 
GRtaéføQñÜlkmøaMgBlkm μeTotpg . 

plitkmμBUCRsUvfIμ Gackat;bnßyPaBGt;kargareFIVenAtMbn;CnbT RBmTaMgBnWütGRtaénkar 
bmøas;TIrbs;RbCaCnenACnbT edImI,eTAtaMgTIlMenATIRkug . karTTYlykBUCRsUvfI μenAkñúglkçxNÐ 
GMeNayplénbrisßandUcCa tMbn;manRbPBeRsacRsB nigtMbn;TMnabTwkePøogEdlmankRmitTwkePøógl¥ 
)anbegáIntRmUvkarkmøaMgBlkmμenAtMbn;TaMgenaH ehIyCRmuj[manbmøas;TIkmøaMgBlkmμ CaGnþrtMbn; 
nigCaehtuCYysRmaldl;\Ti§BlGviC¢man EdlGacekItmanedayeFIV[cMNUlBIkmøaMgBlkmμ CatMbn; 
manPaBesI μK μaenARKb;brisßanplitkmμ. eTaHbICay:agNak¾eday karTTYlykBUCRsUvfI μenAkñúgplitkmμ 
RsUv enAtMbn;epSg²Kña min)aneFIV[R)ak;cMNUlmanGtulüPaBxøaMgrvagtMbn;epSgKña EdlmanlkçN³ 
GMeNaypl nigtMbn;minGMeNaypl. dUecñHkarTTYlykBUCRsUvfIμminRKan;Et)anbegIáin»kaskargar 
nigcMNUlBIkmøaMgBlkm μenAtMbn; EdlTTYlykb:ueNÑaHeT b:uEnþEfmTaMgpþl;»kasdl;kmøaMgBlkmμenA 
kEnøgdéTeTot mann½yfasar³RbeyaCn_BIBUCRsUvfIμ manr)ayesIμKñaenARKb;tMbn; . 
11>5>2- KuNvibtiþBUCRsUvfμ I 

TTwmnwgPaBviC¢manrbs;BUCRsUvfμ I KuNvibtiþxøH²k¾)anekIteLIgsRmab;kardaMduHBUCRsUvenHEdr. 
cMnucGviC¢manTaMgenaHGacbgáedaykarGnuvtþplitkm μ TItaMgPUmisaRsþ nigBUCRsUvEtmþg. edayBUCRsUv 
enHCaBUCGevTrsPaBnwgry³BnWø GñkdaMduHniymdaMduHenArdUvR)aMg edayTukrdUvvsSasRmab;kardaMduHBUC 
RsUvRbéBNIEdlminGacdaMrdUvR)aMg)an. dUecñHRbTwksRmab;eRsacRsB)anecaTCabBaðacm,genAkñúgkar 
daMduH. vtþmanénRbB½n§eRsacRsB)ankøayCaktþacMbgbMput Edl)anCRmuj[mankarrIksayPayBUC 
RsUvfI μy:agxøaMgenAesIÞrEtRKb;RbeTsplitkm μRsUv. karsikSamYy)anbgðaj»üeXIjfa meFüa)ay 
eRsacRsB karRKb;RKgTwk nigbrisßanBwgTwkePøógEdlGMeNaypl KWCaktþasMxan;kñúgkarTTYlykBUC 
RsUvfI μenAbNþaRbeTsenAGasIu . karxusKñarvagRbPBeRsacRsBenAkñúgPUmiepSg²naM»ümancMnYnGñk 
TTYlykmancMnYntic b¤eRcInGaRs½yeTAnwglkçxNÐCak;Esþg . karrIksayPayénBUCRsUvfI μ y:agqab; 
rh½s nigkñúgRTg;RTayFMenAkñúgRbeTsTaMgLay nigkñúgtMbn;énRbeTsTaMgenaH EdlmankarGPivDÆn_ 
RbB½n§eRsacRsBl¥RbesIr. karxVHxatRbB½n§eRsacRsB nigRbPBTwkbNþal[TinñplénBUCRsUvfIμ man 
kRmity:agTab eTaHbICabrimaNCIRtUv)andak;RKb;RKan;k¾eday. 

karbegIánrdUvkaldaMduH b¤plitkmμCalkçN³RbBlvb,km μ TamTar[mankarvinieyaKy:agsnw§k 
sn§ab;pgEdreTAelIFatucUlénplitkm μ. RKb;BUCRsUvTaMgGs; mincMeBaHEtBUCRsUvTMenIbeT KWtRmUvkar 
caM)ac;sarFatuciBaw©mRKb;RKan;edImI,karduHlUtlas; . kardaMduHeRcIndgkñúgmYyqñaM enAelIdIdEdl²Gac 
bNþal[CICatiéndIERsmanPaBricril ebIsinCaBMumankarRKb;RKgCICatidI)anl¥ b¤bEnßmCICatieTenaH. 
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GaRs½yehtuenHkardaMduHBUCRsUvfI μ CalkçN³RbBlvb,kmμenaH TamTarkareRbIR)as;CIGsrIragÁ bEnßm 
eTACICatiEdlmankñúgdI edImI,FananUvTinñplrbs;plitkmμ. edayBURsUvTMenIbCaBUCEdlmanskþanuBl 
Tinñplx<s; tRmUvGaharFatuciBaw©mk¾mankRmitGtibrmaEdr. CakarBitplitplmYyminGacekItman 
eLIgedayÉkÉgeT b£k¾edayBMumankarvinieyaKenaH. edaysktþanuBlénTinñplBUCRsUvfIμ)aneqøIytb 
CaviC¢mancMeBaHkareRbIR)as;kRmitCIx<s; ebIsinBMumanCIRKb;RKan;eT karpþl;Tinñplk¾mankRmitTabEdr. 
dUecñHBUCRsUvfIμ Gacpþl;R)ak;cMeNjx<s;cMeBaHkarvinieyaK eRcInelIFatucUlEdr. dUecñHmUldæanesdækic© b£ 
TunsRmab;vinieyaKenAkñúgplitkmμrbs;ksikr man\Ti§BlelIninñakarkñúgkarTTYlykBUCRsUvfIμ. 

bdivtþébtg)anBwgEp¥ky:agxøaMgeTAelIkareRbIR)as;CI fñaMksikm μ nigkareRsacRsBeTARbePT 
dMNaMFBaØCatidUcCaRsUv. esIÞrEt 100 PaKry énkarTTYlykBUCRsUvfI μ)anCRmuj[mankareRbIR)as;nUv 
fñaMksikmμ nigRtak;T½r. kareRbIR)as;fñaMBuleTAelIplitkmμRsUvenARbeTs\NÐÚensIu mankarekInLIgy:ag 
qab;rh½sbnÞab;BIbdivtþébtg. karekIneLIgnUvkarvinieyaKelIFatucUl KWbNþalmkBIkardaMduHtamEbb 
RbBlvb,km μ. karbegIánrdUvkaldaMduHminRtwmEttRmUvkarCIbEnßmb:ueNÑaHeT KWfñaMksikm μpgEdreRBaHktþa 
céRgGacekIneLIg edayPaBGMeNayplénRbB½n§brisßan (Ecology). Tak;Tgnwgkargarbec©keTsBUC 
RsUvfI μCMnan;TI 1 b¤bgáat;BImun²manlkçN³minFn;nwgCm¶W nigktþacéRgeT. mü:ageTotBUCRsUvfIμRtUvTTYl 
karriHKn;GMBIrsCati ebIeRbobeFobeTAnwgBUCRbéBNI. eTaHbICay:agNak¾edayBUCRsUvfIμEdlbgáat; nig 
rMedaHnaeBlfIμ²enH CaBiessBUCrbs;viTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa dUcCa IR66 IR72 RKU 
nig IR eksr CaedIm KWmanlkçN³smRsbsRmab;kardaMduHenAkñúglkçxNÐRbeTskm<úCa RBmTaMgman 
KuNPaBGacTTYlyk)an sRmab;karbriePaKenAkñúgRKYsar k¾dUcCatRmUvkarenAelITIpSarEdr . 
11>6- karviPaKesdækic©énRbB½n§daMduHRsUvBIrdMNaM 

CaTUeTAkardaMduHRsUvenAkm<úCa KWeFIVeLIgEtmYyrdUvkalb:ueNÑaH edaydaMduHenArdUvvsSa ehIy 
TukdI[enATMenreBjmYyrdUvR)aMg bnÞab;BIkarRcUtkat;RsUvrdUvvsSarYcral; eTaHbICaplRsUvEdlRbmUl 
)an minRKb;RKan;sRmab;briePaKkñúgry³eBlmYyqñaMk¾eday . ktþararaMgBIrcMbgEdlCa]bsKÁdl;kar 
begIánrdUvdaMduHdl;ksikrExμr KWRbPBTwk nigBUCRsUv. dIERsesIÞrEtTaMgGs; RtUv)ancat;TukCadIERsTMnab 
licTwkePøóg EdlePøógCaRbPBeRsacRsBEtmYyKt; . GaRs½yehtuenH ksikrminGaceFIVkardaMduH 
enAeBlK μanePøógFøak;)aneT . mü:ageTot rhUtmkeBlbc©úb,nñenH karTTYlykBUCRsUvfIμEdlman 
GayukalxIø nigminRbkan;rdUvenAmankRmitenAeLIy BIeRBaHksikrmankareCOCak; nigeBjcitþy:agxøaMg 
eTAnwgBUCRsUvRbéBNI eTaHbICaBUCRsUvenHmanGayukalEvg Rbkan;rdUv nigTamTareBldaMduHc,as;las; 
KWenArdUvvsSak¾eday. kardaMduHdMNaMRsUvEtmYydgkñúgmYyqñaM edayeRbIR)as;BUCRsUvRbéBNI nigeFIVkar 
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daMduHtamTmøab;elITMhMépÞdItUcrbs;RKYsarnImYy² KWkarRbmUlplmankarxVHxat sRmab;ciBa©wmRKYsar 
kñúgmYyqñaM cMeBaHksikrPaKeRcIn.  

enAeBlfIμ²enH ksikrmYycMnYntUcéntMbn;xøH mankarcab;GarmμN_nwgkardaMdMNaMbegIánrdUv man 
n½yfadaMBIrdMNaMkñúgmYyqñaM edaysarPaBminRKb;RKan;énplRsUvvsSa niglkçN³GMeNayplénBUC 
RsUvfI μCaBiessKWBUCRsUv IR66 EdlCasmiTi§plmYykñúgcMeNamsñaédFM²rbs;km μviFIkm<úCa-GIurI-GURsþalI 
(CIAP) Edl)ankøayCaviTüasßanRsavRCavksikmμfñak;CatiEtmYyKt;enAkm<úCa cab;taMgBIqñaM 1999 
EdlmaneQ μaHfa viTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa (CARDI).  eTaHbICay:agNak¾eday 
kareRsacRsBbEnßm ebIsinCaBMumanlT§PaBeRsacRsBeBjelj KWCaktþacaM)ac;sRmab;eFIVkardaMduHRsUv 
begIánrdUv. kardaMBIrdMNaMmann½yfa kardaMduHBIrdgenAkñúgeBlNak¾edaykñúgmYyqñaM enAdIERsEtmYy  
dUcKña edaykardaMdMNaMTI 2 Pøam²bnÞab;BIkarRcUtkat;dMNaMTI 1 b¤¤k¾TukcenøaHeBlmYy b¤BIrExGaRs½y 
lkçxNÐGMeNaypl. k¾b:uEnþenAkm<úCa RsUvrdUvvsSaEdlRtUv)ancat;TukCadMNaMsMxan; kardaMmYydMNaM 
eTotEdlGacenArdUvR)aMg b¤edImrdUvvsSa EdlCadMNaMbEnßmenAkñúgRbB½n§BIrdMNaMEdlmankarGnuvtþn_ 
knøgmkenAkñúgRbeTsenH. edaykardaMdMNaMenArdUvR)aMgTamTar nUvkareRsacRsBeBjelj EdlCa 
]bsKÁcMbgdl;ksikrkñúgkardaMdMNaMenH kardaMdMNaMbEnßmenAedImrdUvvsSaGackat;bnßyPaBbraC½y 
edaysarkarraMgs¶Üt. RbPBeRsacRsBdUcCaTwkeRkamdI RtBaMg RbLay nigRsHCaedIm enAEtCaktþa 
caM)ac; kñúgkarFanaPaBmineTogTat;énTwkePøógenAedImrdUvvsSa EdlCYnkarmankarGUsbnøayGs;ry³ 
eBly:agEvg . 
11>6>1- lkçN³TUeTAénTIkEnøg nigksikr 

krNIsikSamYyGMBIplitkm μBUCRsUvfμI RtUv)aneFIVeLIgedImI,eFIVkarviPaK eTAelIlkçxNÐdaMduH ktþa 
plitkmμ nigesdækic©énkarTTYlykBUCRsUvfIμrbs;ksikr. karsikSaenHRtUv)aneFIVeLIgenARsuk 
éRBkb,as extþtaEkv EdlCatMbn;mYykñúgcMeNamtMbn;epSg²enATUTaMgRbeTs mankarTTYlykBUCRsUv 
fIμKYr[kt;sMKal;. RbB½n§ksibrisßan GakasFatu karkan;kab;dI RbPBFnFanksikmμ  nigskm μPaB 
kargarksikmμ rbs;TItaMgsikSa manlkçN³Rbhak;RbEhlnwg tMbn;tMbn;TabkNþaldéTeTotEdr. 
RbCaCncMnYneRcInCag 80 PaKry manmuxrbreFIVERscMkareTAtamlT§PaBdIrbs;RKYsarnImYy². dMNaM 
RsUvCadMNaMsMxan;CageK ehIycMnYnksikrrhUtdl; 80 PaKry )anGnuvtþRbB½n§daMduHBIrdMNaMRsUv KWdMNaM 
RsUvedImrdUvvsSa EdleRbIR)as;BUCRsUvTMenIb bEnßmeTAelIRsUvvsSaEdleRbIR)as;BUCRbéBNI. épÞdIdaM 
duHsRmab;RKYsarnImYy² manTMhMtUcEdlRbEhlCa 0/8 h>t nigépÞdIsRmab;dMNaMepSg²eTot manTMhM 
Et 0/06 h>t. Tak;Tg nwgRbPBeRsacRsBbEnßmcMnYn 67 PaKry énRKYsarEdldaMBIrdMNaMmanRbPB 
TwkeRkamdI cMENkksikrEdldaMEtmYydMNaMenArdUvvsSa BMumanRbPBeRsacRsBbEnßmeT. TaMgksikr 
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EdlGnuvtþRbB½n§BIrdMNaM nigksikr 
EdlGnuvtþ dMNaMeTal)ancat;Tuk 
dMNaMRsUv CaRbPBcMNUld¾sMxan; 
eTaHbICaksikr manRbkbrbrepSg 
eTotdUcCakardaMdMNaMepSg² kar 
ciBaw©mstV nigkar RbkbrbrminEmn 
ksikm μk¾eday. 
11>6>2- RsUvedImrdUv 

cMnYn 80 PaKry énksikr 
Edl)andaMRsUvedImrdUv enAelIépÞdI 
tUcCag 1 h>t EdlTMhMenHCaTUeTA 
manTMhMtUcCagépÞdIsrub EdlRKYsar 
nImYy²)ankan;kab;¬tarag 11>2¦. 
BUCRsUvRsalEdlman lkçN³min 
Rbkan;rdUv nigmanGayukalxøI RBm 
TaMgmanTinñplx<s; nigKuNPaBl¥ 
RbesIr BiessBUCRsUv IR66 )anRtUv 
eRbIR)as; sRmab;dMNaMedImrdUv. 
ksikr)aneRbIR)as;TwkeRkamdI Edl 
manm:asIunbUm CaRbPBeRsacRsB 
d¾sMxan; sRmab;kareRsacRsBbEnßm 
eTAelIdMNaMedImrdUv. cMnYneRcInCag 
70 PaKry énRKYsarEdlGnuvtþBIr 
dMNaM manRbPBTwkeRkamdI nig 
m:asIunbUmTwk 
b:uEnþkardaMduHedayBwgEp¥kelITwkRsH b¤BwgEp¥kelITwkePøógTaMgRsug EdlGacRbQmnwg PaBbraC½y.  

dMNaMRsUvedImrdUv)anpþl;TinñplKYrCaTIeBjcitþ EdlKitCamFümKW 3t¼h>t. eTaHbICamankar 
ERbRbYlTinñplEdlmankarTTYlplticCag2etan¼h>t k¾edaymankrNITinñx<s;rhUtdl; 4etan¼h>t 
¬taragTI11>3¦. edaymanTinñpl x<s;RsUvedImrdUvGacbegIán[manR)ak;cMNUldul (GI)mankRmitx<s; 

taragTI 11-2 r)ayépÞdIdaMduHrvagRsUvedImrdUv nigRsUvvsSa
épÞdIdaMduH ¬h>t¦

cMnYn PaKry cMnYn PaKry
0 11 20 0 0

0/01 - 0/24 13 24 3 6
0/25 - 0/49 12 22 11 20
0/50 - 0/74 13 24 18 33
0/75 - 0/99 5 9 9 17
1/00 - 1/49 0 0 8 15
1/50 - 1/99 0 0 4 7
2/00 - 3/00 0 0 1 2

srub 54 100 54 100
épÞdICamFüm 0/80/4

RsUvedImrdUv RsUvvsSa

 
 

taragTI 12-3 r)ayTinñplrvagRsUvedImrdUv nigRsUvvsSa 
Tinñpl ¬t¼h>t¦

cMnYn PaKry cMnYn PaKry
ticCag 1 0 0 1 2
1-1/9 2 5 23 43
2 - 2/9 19 44 30 56
3 - 3/9 19 44 0 0
4 - 4/9 3 7 0 0

eRcInCag 5 0 0 0 0
srub 43 100 54 100

KMlatTinñpl
TinñplmFüm 2/9 2/0

RsUvedImrdUv RsUvvsSa

1/2 - 4/1 0/2 - 2/9
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KYr[kt;sMKal;Edr. GI CamFümBIRsUvedImrdUv mancMnYn 260 duløa¼h>t¬taragTI 11>4¦. GI srub 
EdlksikrTTYl)anCak;Esþg mancMnYnticCagenHEdlKitCamFümKWmancMnYn 110duløa BIeRBaHksikr 
)andaMRsUvedImrdUvelIépÞdIticCagmYyhikta. 

 
 karcMNayTunsrub sRmab;plitkmμRsUvedImrdUv EdlKitCamFümRbmaNCa 315 duløa 
¬taragTI 11>5¦. karvinieyaKénkmøaMgBlkm μRKYsar KWCakarcMNay x<s;bMput kñúgcMeNamktþacMNay 
plitkmμTaMgGs; ebIKitenAkñúgGRtatémøBlkmμenATIpSar. eRkABIkmøaMgBlkm μCIlamkeKak¾mantémø 
x<s;Edr ebIKitenAkñúgtémøTijenATIpSar. RbePTcMeNjrbs;plitkmμ RtUv)anKNnaedaykarTUTat; 
eTAtamry³cMNayepSg² EdlkñúgenaHman cMeNjdul (GM) cMNUlénRKYsarplitkmμ (FFI) cMNUl 
énkMlaMgBlkmμRKYsarplitkmμ nigRbePTcMNUlepSg²eTot. GM CamFümmancMnYn 195 duløa¼h>t 
EdlRbEhlCa 30PaKry eRcInCag 
RsUv plitkm μRsUvvsSa. edayELk 

FFI )anqøúHbBa©aMgBIcMNUlsMxan;rbs; 
ksikrkñúgtémøviC¢man Edlman 
110duløa¼h>t b¤Rbhak;RbEhlKña 
nwgplitkmμRsUvvsSaEdr. 
11>6>3- RsUvvsSa 

BUCRsUvRbéBNI EdlRbkan; 
rdUv nigmanGayukalmFüm nigEvg 
CaBUCmanRbCaRbiyPaBbMput sRmab;dMNaMrdUvvsSa ehIydaMelIépÞFMCagRsUvedImrdUv ¬taragTI 11>2¦. 
ktþasMxan;²kñúgkareRCIserIs BUCRbéBNI rYmmanry³eBlRbmUlpl KuNPaB Tinñplx<s; PaBeLIg)ay 
nigktþasgÁmk¾)anCH\Ti§Bl dl;kar eRCIserIsRbePTRsUvmkdaMEdr tYy:agesIÞrEtRKb;ksikrTaMgGs; 
)andaMBUCRsUvdMeNIbsRmab;eFIVnM kñúgBiFIRbéBNI nigsasnaCaedIm.  

taragTI 11-4 R)ak;cMNUlBIplitkmμRsUv
épÞdIdaMduH LDI

¬h>t¦ srub ¬t¦ t¼h>t srub ¬t¦ t¼h>t srub ¬t¦ t¼h>t srub ¬t¦ t¼h>t srub ¬t¦ t¼h>t srub ¬t¦ t¼h>t srub ¬t¦ t¼h>t

ksikrdMNaMeTal
RsUvvsSa 0/7 1/5 2/0 148 200 125 162 92 117 26 37 0/2 -8 -11 -72 -103

ksikrBIrdMNaM
RsUvedImrdUv 0/4 1/2 2/8 111 260 82 195 46 112 26 66 0/5 -5 -13 -25 -58
RsUvvsSa 0/8 1/6 2/0 151 194 121 152 97 123 59 74 0/6 6 4 -33 -46

plitpl GI NI

…………….………………………………………………………....US$….……………………………...…………………………………………….

GM FFI FFLI RTL

 

taragTI 11-5 cMNayénplitkm μRsUv 
vfika FnFan kMlaMgBlkmμ éføGefr cMNaysrub

ksikrdMNaMeTal
RsUvvsSa 39 44 128 211 312

ksikrBIrdMNaM
RsUvedImrdUv 65 83 123 270 317
RsUvvsSa 42 30 119 190 240

…………………………..US$ ¼h>t……...…………………………
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TinñplénRsUvvsSaCamFümKW 2/0 t¼h>t EdlTabCagRsUvR)aMg ¬taragTI 11>3¦. témø 
mFümrbs; GI énplitkmμRsUvvsSaKWRbEhlCa 150 duløar b¤ 200 duløar¼h>t edaymankarxusKña 
bniþcbnþÜcrvagksikrdaMBIrdMNaM nigmYydMNaM ¬taragTI 11>4¦. eTaHbICay:agNak¾eday k¾karcMNay 
srubsRmab;plitkmμRsUvvsSa EdlKitCamFüm KW 310 duløar¼h>t sRmab;ksikrEdldaMmYydMNaM ebI 
eRbobeFobCamYyksikrEdldaMBIrdMNaM cMNayGs;Et 240 duløar¼h>t b:ueNÑaH edaybBa©Úlral;kar 
cMNayTaMgGs; TaMgéfødIpgEdrCamYynwgtémøenATIpSar  BIeRBaHkarcMNayénRbPBFnFan nigéfødIman 
témøx<s;sRmab;ksikrEdldaMmYydMNaM BIeRBaHksikrEdldaMBIrdMNaM )aneRbIR)as;CIFm μCatitic b¤k¾min 
dak;esaHsRmab;dMNaMTI 2 edayeRbIR)as;sMNl;BIrdMNaMTI 1 ehIyéfødIplitkm μBak;kNþal RtUv)an 
bBa©ÚlenAkñúgéføplitkmμéndMNaMedImrdUv ¬taragTI 11>6¦. cMNUl GM kñúgmYyhikta sRmab;ksikr 
EdldaMmYydMNaM mantémøx<s;CagksikrEdldaMBIrdMNaMbniþc edaysarRkumTI 1 )ancMNayticelIxÞg; 
sac;R)ak;suT§. eTaHbICay:agNak¾edaymUlehtuénkardak;CIlamktic b¤k¾minmankardak;CIlamkeKa 
cMNUl FFI rbs;ksikrEdldaMBIrdMNaMmanPaBRbesIrCagRkumksikrEdldaMmYydMNaM ¬tarag 11>4¦.  

11>6>4- kareRbobeFobrvagRsUvedImrdUv nigRsUvvsSa 
tamry³lT§pl nigkarBiPakSaxagelI )anbgðaj[eXIjfa mankarxusKñarvagkardaMdMNaM 

edImrdUv nigrdUvvsSa. dMNaMedImrdUv CaTUeTARtUv)andaMelIépÞdIEtmYyEpñkéndIsrubrbs;ksikr EdlRtUv 
)aneRbIR)as;TaMgRsugsRmab;dMNaMrdUvvsSa. épÞdICamFümsRmab;RsUvedImrdUvKW 0/4 h>t edayeFob 
nwg 0>8 h>t énRsUvvsSa. BUCRsUvfI μ IR66 RtUv)aneRbIR)as;enAedImrdUv rIÉBUCRsUvRbéBNIEdlRbkan; 

taragTI 11-6 R)ak;cMNUlsrubBIplitkmμRsUv
épÞdI piltpl GI GM FFI FFLI LDI RTL NI

¬t¼h>t¦ ¬t¦
ksikrdMNaMeTal
srub 1/5 148 125 92 26 0/3 -8 -72
t¼h>t 0/7 2/0 211 179 131 37 0/3 -11 -103
t¼épÞdIsrub 0/7 2/0 211 179 131 37 0/3 -11 -103
ksikrBIrdMNaM
srub 2/8 261 203 143 85 0/6 1 -59
t¼h>t 1/2 2/3 218 169 119 71 0/6 1 -49
t¼épÞdIsrub 0/8 3/5 326 254 179 106 0/6 1 -74

………….……………...………....US$….……………………………………..….
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rdUv RtUv)anniymcUlcitþdaMduHenArdUvvsSa. RbEhlCacMnYn 30 PaKry énRsUvedImrdUvRtUv)andaMeday 
viFIBRgYs b:uEnþviFIsÞÚgEtmYyKt;EdlksikreRbIR)as;sRmab;RsUvvsSa . 

kareRbIBUCRsUvxusKña KWCaktþaEdlman\Ti§BleFIV[TinñpléndMNaMTaMgBIrrdUv mankarxusKñaEdr. 
TinñplCamFümsRmab;RsUvedImrdUvKW 3/0 t¼h>t cMENkTinñplRsUvvsSaCamFümKWEt 2/0 t¼h>t. 
CagenHeTAeTot Tinñplx<s;CaGtibrmaénRsUvvsSaKW 3/0 t¼h>t b:uEnþRbEhlCa 50 PaKry énRsUv 
edImrdUvKWenAcenøaHBI 3 eTA 4 t¼h>t RBmTaMgksikrmYycMnYntUc)anTTYlplelIsBI 4 t¼h>t. 
Tinñplkan;Etx<s;énRsUvedImrdUv eFIV[cMNUldulkñúgmYyhikta mantémøx<s;CagRsUvvsSa eTaHbICaépÞdI 
daMduHénRsUvedImrdUv manTMhMtUcCagRsUvvsSaEdlcMNUldulénRsUvedImrdUv KWRbEhlCa bIPaKbYnén 
RsUvvsSa. 

eTaHbICay:agNak¾eday k¾RsUvedImrdUvTamTarTuncMNayx<s;CagRsUvvsSa. éføGefrsrubrbs; 
RsUvedImrdUvCamFümKW 270 duløar¼h>t ebIeFobnwgcMnYn 210 duløar¼h>t sRmab;RsUvvsSa ¬taragTI 
11>5¦. ksikrEdldaMBIrdMNaM)ancMNayEt 190 duløar¼h>t sRmab;RsUvvsSa edaykarsnSMsMécén 
RbPBFnFan. karcMNayCasac;R)ak; nigRbPBFnFansRmab;dMNaMedImrdUvmankRmitx<s;CagRsUvvsSa 
BIeRBaHCIKImI éføeRbgkñúgkareRsacRsB fñaMBulksikm μ nigCIlamkeKaRtUv)andak;y:ageRcIn eTAelIdMNaM     
TImYy. eTaHbICaéføBlkmμRKYsar )anbgðajBIPaBK μanxusKñarvagRsUvedImrdUv nigRsUvvsSa tamBitRsUv 
edImrdUvTamTarkmøaMgBlkm μeRcIn. kmøaMgBlkmμCamFüm EdleRbIR)as;enAkñúgplitkmμRsUvedImrdUvKW 
150 nak;¼h>t eFob 123 nak;¼h>t énRsUvvsSa. témøBlkm μrdUvkalmanlkçN³Rbhak;RbEhl 
KñarvagRsUvTaMgBIrrdUvkal eTaHbICamankarraMgsÞHkmøaMgBlkmμEdlEtgEtekIteLIgenArdUvvsSa Edl 
GacbNþalmkBIkardaMduHRTg;RTayFM . 
11>6>5- karviPaKkñúgmYyqñaMplitkm μ 

\Ti§BlénkardaMduHRsUvBIrdgkñúgmYyqñaM )anbgðaj[eXIjtamry³karviPaKkñúgmYyqñaMénplit 
kmμ. ksikrEdl)andaMBIrdMNaMGacbegIánplitkmμRsUv nigR)ak;cMNUlrbs;xøÜntamry³kardaMduH 
tamviFIRbBlvb,kmμelIépÞdIEdlmankMNt;rbs;xøÜn. épÞdIsrubrbs;ksikrEdldaMBIrdMNaMKitCamFümKW 
0/8 h>t b:uEnþksikrGaceFIVplitkm μ)anrhUtdl; 1/2 h>t kñúgry³eBlmYyqñaM ¬taragTI 12/6¦. 
plitplsrubEdlksikrBIrdMNaMRbmUl)anKW 3 etan edayeRbobeFobnwg 1/5 etan énplitplrbs; 
ksikrdaMdMNaMeTal. R)ak;cMNUlsrubRkumTImYyKW 260 duløar EdlmancMnYnRbEhlCaBIrdgénksikr 
daMdMNaMeTal. bnÞab;BIkarTUTat;éføplitkmμ ksikrEdldaMBIrdMNaMTTYl)an GM cMnYn 205 duløar nig 
FFI cMnYn 145 duløar EdlmancMnYneRcInCagksikrEdldaMdMNaMeTalKYr[kt;sMKal; Edlbgðaj[ 
eXIjfa karcMNayTunbEnßm)anpþl;nUvR)ak;cMeNjsuT§dl;ksikr.  
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tamkarviPaKplitplmYyqñaM edayQrelImUldæanénTMhMdIEdlksikrkan;kab; b¤mantémøkñúg 
mYyhikta rbs;ksikrdMNaMeTalxagelIminmankarERbRbYleT b:uEnþTinñplrbs;ksikrBIrdMNaMmankar 
ekIneLIgy:agxøaMgBI 2/3 t¼h>t eTA 3/5 t¼h>t EdlqøúHbBa©aMgBIPaBRbesIréneRbIR)as;dIEdlman 
Rsab; ¬taragTI 11/6¦. témømFümén GI )anekIneLIgrhUtdl; 325 duløar¼h>t esI μnwg 55 
PaKry x<s;CagksikrmYydMNaM. RsedogKñaEdr témø GM KW 255 duløa¼h>t ¬42 PaKry x<s;Cag¦ 
nig FFI KW 180 duløa¼h>t ¬37 PaKryx<s;Cag¦ . 
11>7- karEbgEck nigeRbIR)as;plitpl 

RsUvKWCaRKab;FBaØCatiEdlpþl;famBleRcInbMput dl;RbCaCnEdlrs;enAtMbn;GasIu ebIeRbob 
eFobCamYyRbePTFBaØCatidé²eTot. RsUv)anpþl;rhUtdl;cMnYn 40 PaKryénkaLÚrIsrubenAkñúgGahar 
CamFümsRmab;RbCaCnGasIu (Barker et al, 1985). brimaNénkarbriePaKmankarekIneLIg sRmab; 
RbeTskMBugGPivDÆenAtMbn;GasIuxagt,Úg k¾dUcCaenAGasIuGaeKñy_Edr. enAxN³eBlCamYyKñaenHEdr 
kRmiténkarbriePaK)aneLIgdl;kRmitGtibrma sRmab;RbeTsEdlmankarrIkceRmInbgÁÜr enAtMbn;GasIu 
xagekIt edayELkbrimaNbriePaKenAbNþaRbeTseCOnelOndUcCa enARbeTsCb:unCaedIm KWmankar 
fycuH. karBRgIkkarvinieyaKnUvkareRsacRsB karBRgIképÞdIdaMduH nigkarTTYlykbec©keTsfI μ )an 
CYybegIánTaMgbrimaNTinñpl nigplitkmμ edayrkSatémøRsUvTab.  

Tinñn½yCak;lak;GMBIbrimaNRsUv EdlbriePaKedayRbCaCnenAbNþaRbeTsnana manPaB 
s μ úKsμajCagkarKit. brimaNénkarbriePaKsrubrbs;CatimYy KWminesμInwgbrimaNplitkm μsrubrbs; 
CatienaHeT BIeRBaHplitplRsUvRtUv)anedaHdUr rkSaTuk ciBaw©mstV nigeRbIR)as;CaRKab;BUC. RbeTs 
PaKeRcInminmankarsikSaBIbrimaNbriePaKRbcaMqñaMeT EteTaHbICakarsikSa)aneFIVeLIg k¾lT§plmin)an 
bBa¢ak;c,as;BIkarERbRbYlénrdUvkal b¤qøúHbBa©aMgBIkar)at;bg;Edr. viFIsaRsþEdleRbIR)as;sRmab;vas; 
karERbRbYl karbriePaKKWtaragtulüPaBGahar. karsikSaBIkareRbIR)as;epSg²eTot edImI,TTYl)an 
kar)a:n;sμankarbriePaK[kan;EtCak;lak; sRmab;GnuEpñkRbCakrepSg² b¤edImI,vas;BITMnak;TMngrvagkar 
briePaK nigcMNUl b¤suxPaB nigKMrUbriePaKGahar. tamkar)a:n;RbmaNrbs;GgÁkares,ógGahar nig 
ksikm μBiPBelak BIkarbriePaKRsUvenAtMbn;xus²Kña enAelIBiPBelak)anbBa¢ak;BIkRmitplitkm μ nig 
karbriePaK edayepþateTAelItMbn;GasIu. 

enAkñúgTsvtSTI 70 karbriePaKCamFümenAelIBiPBelakKW 76 KILÚRkamGgár kñúgmYynak; 
kñúgmYyqñaM EtenAkñúgRbeTsGPivDÆn_briePaKEt 5 KILÚRkamkñúgmYynak;kñúgmYyqñaM. enAGaemrikLaTIn 
karbriePaK 5 dgeRcInCagenH EteTaHCay:agNak¾eday k¾vaRKan;EtmYyPaKbYnéncMnYnmFüm 100 
KILÚRkam kñúgmYynak;kñúgmYyqñaM enAGasIub:ueNÑaH. brimaNénkarbriePaKrbs;RbeTskm<úCa CamFüm 
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mankRmitx<s;rhUtdl; 160 KILÚRkamkñúgmYynak; kñúgmYyqñaM CaBiessRbCaCnenAtamCnbT. tam 
sißtirbs;GgÁkares,óg nigksikmμBiPBelak )anbgðaj[eXIjfa brimaNCamFüménkarbriePaKrbs; 
RbCaCnExμrenATsvtSTI 60 KW 242 KILÚRkamRsUv RtUvnwg 162 KILÚRkamGgár EtbrimaNenH)an 
Føak;cuHdl; 199 KILÚRkamRsUv RtUvnwg 133 KILÚRkamGgár kñúgsm½ysRgÁamsIuvil. taMgBIkarbBa©b; 
sRgÁamsIuvil rhUtdl;eBlfIμ²enH brimaNénkarbriePaKmankarekIneLIgvijrhUtdl; 228 KILÚRkam 
RsUv RtUvnwg 152 KILÚRkamGgár. 

ktþabI EdlCaktþakMNt;nUvkarbriePaKrbs;GñkbriePaKrs;enAtMbn;epSg²Kña nigeBlevlaxus² 
Kña. ktþaTaMgenaHrYmman³ rsCati nigkarcUlcitþ R)ak;cMNUl nigtémøRsUvEdlTak;TgnwgtémøGahar 
CMnYsepSg². ktþaTaMgbIenHKWmankarTak;TgKña nigqøúHbBa©aMgBIsmasFaturNbcUlrYmTaMgGs;. rsCati 
nigkarcUlcitþ rbs;GñkTIRkugmankarxusKñaRsLHCamYyGñkenAtMbn;CnbT edaysarPaBxusKñaénrebob 
rbbrs;enA nigkRmitskmμPaBrbs;rUbragkay. rsCatiéncMNUlcitþrbs;CnCatimYyRkumenAkñúgRbeTs 
mYymanlkçN³xusKñaBIRkumdéT²eTot. karERbRbYltémørbs;RsUvnwgman\Ti§BlelIkarbriePaK BIeRBaH 
éføRsUvmankarekIneLIg b¤Føak;cuHmankarTak;TgnwgCeRmIsepSg² . xN³EdlmankarcMNayx<s; 
eTAelIRsUvénkarcMNayTaMgGs; enaHéførbs;RsUvman\Ti§BlxøaMgeTAelIR)ak;cMNUlBit.  

karrs;enATIkEnøgxusKñarvagTIRkug nigCnbTk¾CaktþasMxan;Edlman\Ti§BlelIkarbriePaKesIÞrEt 
RKb;RbeTsTaMgGs;. edayRbCaCnEdlrs;enACnbTmanR)ak;cMNUlticCagRbCaCnEdlrs;enATIRkug 
nigCaTUeTARbkbkargarksikm μ b¤k¾eFIVkargarEdlTamTarnUveBlevlaeRcIn RbCaCnenACnbTbriePaK 
GaharTaMgbIeBlenApÞH ehIymü:ageTotBYkKat;min)ancMNayfvika edImI,TijGahardUcCa nMbu½geT. 
RbCaksikrExμr briePaK)aymanbrimaNminticCagBIrdgeT edayeRbobeFobCamYyRbCaCnEdlrs;enA 
TIRkug. CaTUeTAkRmiténkarbriePaKmankarTak;TgeTAnwgR)ak;cMNUl RkumRbCaCnEdlmanR)ak;cMNUl 
x<s; brimaNénkarbriePaKrbs;Rkumk¾mankarekIneLIgEdr k¾b:uEnþTnwÞmnwgenHmanRbeTsxøHbrimaNén 
karbriePaKhak;dUcCaBMumankarxusKñarvagRkumEdlmanR)ak;cMNUlx<s; nigRkummanR)ak;cMNUlTab 
dUcCaRbeTsCb:unCaedIm .  

karEbgEckplitpleRkayeBlRbmUlpl KWmanlkçN³mindUcKñaeTBIRbeTsmYyeTARbeTs 
mYy BItMbn;mYyeTAtMbn;mYy nigBIRKYsarmYyeTARKYsarmYyKWGaRs½yeTAnwgsßanPaBesdækic© épÞdI 
plitkmμ PaBGMeNayplénktþaplitkmμ RBmTaMgTmøab;énkarbriePaKpgEdr. sRmab;RbeTs    
eCOnelOndUcCa RbeTsCb:un Gaemrik GU®sþalI nigRbeTsrIkcMerInenAGWr:ub karplitRsUvrbs;eKKW 
sRmab;lk; EdlCaeKalbMNgcMbgenAkñúgplitkmμRsUv. k¾b:uEnþsRmab;RbeTskMBugGPivDÆn_ eKal 
bMNgcMbgenAkñúgplitkmμRsUvKWkareRbIR)as;enAkñúgRKYsar ehIykarlk;dUrKWCaktþabnÞab;bnSMb:ueNÑaH . 
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plitkmμRsUvenARbeTskm<úCa k¾dUcCaenAbNþaRbeTskMBugGPivDÆ Edlcat;TukRsUvCaGahar 
sMxan;bMputEdr KWkarbriePaKEdlCaeKalbMNgcMbg . eTaHbICaRbeTskm<úCa CaRbeTsplitkm μRsUvk¾ 
eday k¾karplitRsUvenARbeTsKWsRmab;kareRbIR)as;enAkñúgRKYsarCaGTiPaB BIeRBaHRbCaCnExμresIÞrEt 
mYyryPaKry )anbriePaK)ayCaGaharRbcaMéf¶ bec©keTsdaMduHmanlkçN³buraN kardaMduHmankarBwg 
elIFmμCatiCasMxan; épÞdIdaMduHsRmab;RKYsarnImYy²KWmanTMhMtUc CaRTg;RTayplitkmμtUc nigTinñpl 
mankRmitTab. eTaHbICaplitkm μRsUvéntMbn;GMeNaypl dUcCaextþ)at;dMbg nigbnÞaymanC½y Edl 
dIERsmanCICatil¥ TinñplRsUvmankRmitx<s; RBmTaMgkarkan;kab;dIERsrbs;ksikr CaTUeTAmanTMhMFMbgÁÜr 
ebIeRbóbeFobCamYyksikrenAextþdéTeTot enATUTaMgRbeTs k¾karEbgEckplitplsRmab;eRbIR)as; 
enAkñúgRKYsarCaGTiPaB. k¾b:uEnþTMhMénkarlk;rbs;ksikrPaKeRcInenAtMbn;enH manbrimaNeRcInCag 
ksikrenAtMbn;déTeTot.  

CaTUeTA karplitRsUvrbs;ksikrenATUTaMgRbeTs KWRKb;RKan;sRmab;briePaKenAkñúgRKYsar 
b:ueNÑaH EtebICYblkçxNÐminGMeNaypl plitplminGac]btßmÖRKb;RKan;sRmab;mYyqñaM)aneT. bnÞab; 
BIkarRcUtkat; ksikrEx μrTUeTA)aneFIVkarEbgEckplitplrbs;xøÜnCabIcMENkFM² KWkareRbIR)as;enAkñúg 
RKYsar karTukdak;sRmab;CaBUCenArdUvkaleRkay nigmYycMENkeTot sRmab;edaHdUrCafvika edImI, 
edaHRsaytRmUvkarenAkñúgRKYsar. kareRbIR)as;enAkñúgRKYsarrYmmankarTuksRmab;briePaK nigpþl;Ca 
cMNIstVCaedIm ebIsinCaksikrmanciBaw©mstVdUcCa man; Ta nigRCUkCaedIm. karTukBUCk¾CaktþasMxan; 
sRmab;ksikrExμrEdr BIeRBaHtamTmøab;ksikr mincg;TijBUCRsUvBIeKeT elIkElgEtdMNaMrbs;Kat; 
RtUvxUcxatTaMgRsug . eTaHbICakarlk;plRsUvminCamineKalbMNgcaM)ac;k¾eday EtCakarcat;Ecg 
kñúgdMeNaHRsaytRmUvkarsMxan;²enAkñúgRKYsar . cMNUlBIkarlk;plitpl)ancUlrYmcMENky:agsMxan; 
enAkñúgkaredaHRsayCIvPaBRbcaMéf¶ dUcCamðÚbGahar fñaMsgáÚv karsikSa semøókbMBak; nigcMNayenAkñúg 
BiFIRbéBNICaedIm. mü:agvijeTot vaCakarcaM)ac;enAkñúgkarsgbMNulenAkñúgplitkmμRsUv dUcCakaréføCI 
nigkarCYlkmøaMgBlkmμ CaedIm.  

ksikm μmantYnaTIy:agsMxan;enAkñúgesdækic©rbs;RbeTs EdlmanR)ak;cMNUlTab Edlplitpl 
ksikm μGacmanrhUtdl; 45 PaKry b¤eRcInCagenHénplitplkñúgRsuksrub tYya:gRbeTsPUma en)a:l; 
bg;køaEds evotNam Lav nigkm<úCa CaedIm. edayELkdMNaMRsUvCaRbPBcMNUlmYyrbs;esdækic©Cati 
énRbeTs Edlcat;TukRsUvCadMNaMes,ógRbcaMéf¶ nigmanplitkmμRsUvCacMbg TaMgRbeTsEdl)annaM 
RsUvecj k¾dUcCaRbeTsEdlplitRsUvl μmRKb;RKan;sRmab;kareRbIR)as;enAkñúgRbeTsEdr. sRmab; 
RbeTsEdlmanlT§PaBplitRsUvelIsBIesckþIRtUvkarenAkñúgRbeTs )annaMRsUvecjedImI,edaHdUryk 
rUbiyb½NÑy:agsn§wksn§ab;. RbeTsEdlmankarnaMRsUvecjsMxan;²enAelIBiPBelak rYmmanRbeTséf 
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evotNam cin \NÐa PUma shrdæGaemrik nigRbeTsGURsaþlI CaedIm. cMENkRbeTsEdlmanplitkmμ 
CacMbgEdrEtkarnaMecjmankRmitmandUcCa RbeTsCb:un kUer:TaMgBIr RbeTsepSg²enAGasIuxagt,Úg 
GasIuGaeKñy_ nigRbeTskm<úCa CaedIm. RbeTsTaMgGs;enHmin)anplitRsUvsRmab;karnaMecj kñúg 
brimaNd¾eRcInk¾BitEmn EtRbeTsTaMgenH)anplitRsUvRKb;RKan;sRmab;ciBaw©mRbCaCnrbs;xøÜn nigGac 
naMecjkñúgbrimaNtic. dUecñHfvikasRmab;brimaNRsUvEdlciBaw©mRbCaCnrab;lannak; KWmancMnYnd¾eRcIn 
elIslub . 

RbeTskm<úCaFøab;CaRbeTsmYymankareCaKC½yenAkñúgplitkm μRsUv ehIyCaRbeTsEdlnaMRsUv 
ecjFMmYyenAelIBiPBelakenATsvtSTI 60. plitkmμenAkm<úCamankarfycuHy:agxøaMg enAkñúgkMLúg 
eBl nigeRkayeBlsRgÁamsIuvil. TaMgplitPaB nigTinñplRsUvmanPaBRbesIreLIgCabeNIþr² 
ÉplitplRsUvk¾)anedIrtYnaTIy:agsMxan;enAkñúgesdækic©km<úCanaeBlbc©úb,nñ. plitplksikmμ KWCa 
cMENkmYyd¾sMxan; enAkñúgplitplkñúgRsuksrubrbs;RbeTskm<úCa edaymanbrimaNRbEhlCa 40 
PaKry énplitplsrubkñúgRsuk. plitplRsUvmanrhUtdl;eTAcMnYn 60 PaKry énplitplksikmμ 
EdlRtUvnwgcMnYn 14 PaKry énplitplsrubkñúgRsuk. 
11>8- TIpSarRsUv Ggár 

témøRsUv b¤GgármankarERbRbYlBImYyqñaMeTAmYyqñaM nigBIRbeTsmYyeTARbeTsmYyeTot.  Cag 
enHeTAeTot témørbs;vak¾mankarxusKñapgEdrsRmab;RbPBepSgKña nigbrimaNénkaredaHdUr dUcCa 
témøray nigtémødMu eTaHbICasißtkñúgRbeTsEtmYy nigeBlevladUcKñak¾eday. témøGgárenAelI 
BiPBelak CaTUeTATIpSarénbNþaRbeTsenAGasIuKWTabCag 100 duløarGaemrik kñúgmYyetan enAmunqñaM 
1965. témøGgáenH)anekIneLIgrhUtdl; 100 nig 200 duløarGaemrik enAcugTsvtSTI 60. témøenH 
)anFøak;cuHvij muneBlbnþeLIgrhUtelIsBI 200 duløarGaemrik kñúgmYyetan edaytémøx<s;bMput Gac 
rhUtdl; 490 duløarGaemrik kñúgmYyetan edayminKitbBa©ÚlBIRbePT Basmati rbs;RbeTs Pakistan 
EdlmantémørhUtdl;Cag 700 duløaGaemrikkñúgmYyetan. karERbRbYlrbs;témøGgárx<s; b¤Tab 
GaRs½ynwgRbePTGgár nigRbeTsnImYy². témøGgármankarERbRbYlxøaMgenATUTaMgBiPBelak KWenA 
cenøaHTsvtSTI70 nig 80 BIeRBaHvamankarERbRbYlBI 100 eTA 500 duløarGaemrik kñúgmYyetan. 
karERbRbYltémøGgárenAelIBiPBelak KWCaeTVeRKaHmYy . témøGgár)ankMNt;nUvkRmiténkarbriePaK 
KWman\Ti§BleTAelIGñkRkIRk EdlBwgEp¥kTaMgRsugeTAelIRsUvCaRbPBkaLÚrId¾sMxan;. mü:ageTottémø 
Ggár man\Ti§BleTAelIkRmiténkarpÁt;pÁg;Ggár edaymankarb:HBal;eTAnwgkRmiténkarCRmujplitkmμ 
cMeBaHksikr. dUcenHkarERbRbYltémøGgár manplb:HBal;TaMgGtifiCn nigplitkr.  
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TIpSarRsUv nigGgárenAGasIu GaemrikLaTIn nigGaRhVik)anCYbRbTHnwgbBaðamYycMnYnEdlman 
karBi)akrkdMeNaHRsay. karpÁt;pÁg; nigtémømankarERbRbYly:agxøaMg eTaHbIkarekIneLIgnUvtRmUvkar 
manlkçN³efr RsbnwgkarekIneLIgénRbCaCnk¾eday k¾karkarpÁt;pÁg;mankarERbRbYlya:gxøaMg 
GaRs½ynwgPaBGMeNayplénGakasFatu . karbriePaK)ayrbs;RbCaCnenACnbT mankRmitx<s; 
RbmaNBI 50 eTA 70 PaKry énplitplRsUvenARbeTskMBugGPivDÆ RtUv)aneRbIR)as;edayksikr 
ehIyplitplenHminGaceTAdl;TIpSarkñúgRsuk nigGnþrCatieT. karnaMplitplecjeRkARbeTsman 
kRmitTab ebIeRbóbeFobnwgbrimaNeRbIR)as;kñúgRsukKWticCag 10 PaKry. mü:ageTotesckþIelIs 
BItRmUvkar TMngCaminekIteLIgeT.  

eTaHbICamankarEklm¥TIpSarRsUvGgárenAkñúgRsuk tamry³kareFIV[manesßrPaBéfø karGnuvtþn_ 
bTbBaØtiGñkRbmUlTijRsUvGgár nigkarEklm¥meFüa)ayRbmUl halsm¶Üt m:asIunkin nigkarTukdak; 
ksikrRkIRkenAEtrgsm<aFBIGñkTijdEdl . Cajwkjab;ksikrRtUvEtTTYlyl;RBmBIGñkTij BIeRBaH 
ksikrRtUvkarfvikaRTRTg;RKYsar nigsgbMNul. CaTUeTAksikrRkIRkBMumanlT§PaBRKb;RKan; sRmab; 
Tukdak;plitplrbs;xøÜn rhUtdl;éføplitpleLIgx<s; . m:üagvijeTotksikrrs;enAdac;Rsyal nig 
K μanTMnak;TMngBITIpSar edaysarmeFüa)ayeFIVdMeNIr. dUecñHedImI,eFIV[mantulüPaBrvagksikrRkIRk nig 
RkumRbmUlTijplitplRsUvGgár KWdMeNaHRsaymYycMnYnKYreFIVkarBicarNa . karbegIátCashKmn_ 
ksikrEdldwknaMedayRkumdwknaMd¾esμaHRtg; EdlTTYlkarbNþúHbNþalRtwmRtUv nigmankarcUlrYmBI 
ksikrkñúgkarseRmccitþ . karbegIátnUvneya)ayTIpSar edayerobcM]bkrN_halsm¶Üt nigTukdak; 
eFIVkarEklm¥ma:sIunkinRsUv nigRbB½n§\NTan. CagenHeTAeTot karKaMRTBIrdæaPi)almansarsMxan;Nas; 
dUcCakarRtYtBinitütémø nigbegIátbTbBaØtikñúgkarnaMecj nignaMcUl.  

edaysarGtulüPaBrvagkarpÁt;pÁg; nigtRmUvkarRsUvGgárenAtambNþaRbeTsnImYy² enAelI 
BiPBelakenH naM[mankarnaMRsUvGgárcUl . RbeTsPaKeRcInTaMgRbeTsEdlcat;Tuk)ayCaGahar 
sMxan; nig)ayCaGaharTI2 b¤TIbIk¾eday enAelIBiPBelak)anTijGgárBITIpSarGnþrCati . tamsißtirbs; 
TIpSarRsUvGgárBiPBelak karnaMGgárcUlenAelIBiPBelakmankarekIneLIgBI 7 lanetan enAqñaM 1961 
dl; 25 lanetan enAqñaM 2003 EdlenAkñúgenaHkarnaMcUlrbs;RbeTsenAtMbn;GasIu mancMnYnRbEhl 
Ca 70 PaKry énbrimaNnaMcUlsrubenAelIBiPBelakenAedImTsvtSTI 60 k¾b:uEnþkarnaMcUlGgárrbs; 
RbeTsenAGasIumankarFøak;cuHmkRtwm 45 PaKry eTaHbIbrimaN)anekIneLIgrhUteRcInCag 11 lan 
etan k¾eday. cMNucKYr[kt;sMKal;KWfa RbeTsmYycMnYndUcCaRbeTs éf étv:an; shrdæGaemrik 
GURsþalI nUEvlesLg; BMumankarnaMcUl b¤k¾mankarnaMcUltictYcbMputtaMgBIedImTsvtSTI 60 rhUtdl; 
eBlbc©úb,nñenH. edayELkRbeTskm<úCa min)annaMRsUvcUleTmunqñaM 1970 Etcab;eBlmans®gÁam 
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sIuvil rhUtdl;eBlbc©úb,nñRbeTsenH )anbnþnaMRsUvGgárcUlCahUrEhr . eTaHbICay:agNak¾ edaykar 
naMGgárcUlrbs;RbeTskm<úCa manbrimaNTab ebIeRbóbeFobnwgRbeTsdéTeTot EdlCaTUeTAKWTabCag 
100>000 etan kñúgmYyqñaM elIkElgEtenAqñaM 1974 EdlmancMnYnrhUtdl; 200>000etan.  

TnwÞmnwgkarnaMRsUvcUlrbs;RbeTs esIÞrEtTaMgGs;enAelIBiPBelak manRbeTsmYycMnYn)anedIr 
tYnaTIya:gsMxan;kñúgkarpÁt;pÁg;es,ógenAelIBiPBelak edaysarRbeTsTaMgenHmanlkçN³GMeNaypl 
KYbpSMkarrIkceRmInxagbec©kviTüafμ I )aneFIV[plitkmμRsUvrbs;RbeTsTaMgenH elIsBItRmUvkarenAkñúg 
RbeTs. tYelxénkarnaMecj nigkarnaMcUlenAelIBiPBelak KWmanlkçN³Rbhak;RbEhlKña kñúgkMLúg 
eBl cab;BITsvtSTI 60 rhUtdl;eBlbc©úb,nñ. edaykarnaMecjrbs;RbeTsenAGasIumanlkçN³pÞúyBI 
karnaMcUl KWkarnaMGgárecjrbs;tMbn;GasIumankarekIneLIgCanic©taMgBI 1961 rhUtdl;eBlfI μ²enH. 
karnaMecjplitplGgárBITIVbGasIu mancMnYnRbEhlCa 70 PaKryénplitplnaMecjsrub rbs; 
BiPBelakenAedImTsvtSTI 60 EtkarnaMecjmankarekIneLIgBImYyqñaMeTAmYyqñaM eTaHbIbrimaNénkar 
naMecjmankarFøak;cuHenAeBlxøHk¾eday EdlmanTMnak;TMngeTAnwgTinñn½ysklelak. karnaMplitpl 
Ggárecjrbs;RbeTsenAGasIu mankarekIneLIgrhUtdl;eRcInCag 70 PaKryénkarnaMecjenAelI 
BiPBelakenAqñaM 2003 ebIeRbóbeFobnwgTinñn½yénkarnaMcUl KWmankarFøak;cuHrhUtdl;eRkam 50 
PaKry enAkñúgqñaMCamYyKña.  

RbeTsEdlnaMGgárecjFM² enAelIBiPBelakenATsvtSTI 60 nig 70 enAkñúgTIVbGasIurYmman 
cin éf PUma en)a:l; )a:KIsßan nigkm<úCa nigRbeTsepSg²eTotdUcCa shrdæGaemrik GURsþlI GaRhVik 
xagt,Úg nigRbeTsGIutalICaedIm. brimaNénkarnaMecjrbs;RbeTsnImYy² mankarERbRbYlBITabeTA 
x<s; b¤k¾pÞúyeTAvij. karnaMGgárecjrbs;RbeTsmYycMnYn mankarFøak;cuHya:gxøaMg TnwÞmnwgenHman 
RbeTsxøHmankarrIkceRmIny:agxøaMg BInaMcUleTAnaMecj nigxøHeTotQandl;elx 1 dUcCaRbeTséf 
CaedIm taMgBITsvtSTI 80 rhUtdl;eBlbc©úb,nñenH. RbeTsEdlnaMmuxeKkñúgkarnaMRsUvecjenAelI 
BiPBelak EdleRcInCagmYylanetankñúgmYyqñaM rYmmanRbeTséf shrdæGaemrik evotNam cin 
)a:KIsßan nigGaRhVikxagt,Úg . edayELkRbeTskm<úCa CaRbeTsmYykñúgcMeNamRbeTsnaMRsUvecj 
sMxan;²enAelIBiPBelakenAmunTsvtSTI 70. taragnaMGgárecjBiPBelak minmanRbeTskm<úCa taMgBI 
qñaM 1973 rhUtmkdl;qñaM 1995 EdlenAcenøaHenaHmankarnaMecjcMnYnbIqñaMenAedImTsvtSTI 80. 
edaysars®gÁamsIuvil nigPaBvwkvrxagneya)ayenAkñúgRbeTs )aneFIV[RbeTskm<úCa)anERbkøay 
BIRbeTsEdlFøab;plitRsUvRKb;RKan;sRmab;briePaK nigelIsBItRmUvkar mkCaRbeTsTijRsUv Ggár 
BIpSarGnþrCativij .   



Cam
bo

dia
n A

gri
cu

ltu
ral

 R
es

ea
rch

 an
d D

ev
elo

pm
en

t In
sti

tut
e 

(C
ARDI)

- 328 - 

EteTaHbICay:agNak¾eday plitkmμRsUvenARbeTskm<úCa RtUvEklm¥tamry³karCYyeRCam 
ERCgBIrdæaPi)al nigGgÁkareRkArdæaPi)alCaBiessKW km μviFI GIurI-GURsþalI-km<úCa (CIAP) EdlCaedIm 
kMeNIténviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa (CARDI) )ancUlrYmcMENky:agskmμxagEpñk 
bec©keTs edImI,CRmuj[mankarrIkceRmInTaMgplitkmμ nigTinñpleRkayeBlsRgÁam)anbBa©b;. cab;BI 
qñaM 1996 RbeTskm<úCa)anvilRtLb;cUleTAkñúgbBa¢IrRbeTsnaMGgárecjrbs;BiPBelak eTaHbICaman 
brimaNTab ebIeRbobeFobnwgRbeTsCitxagk¾eday. eyagtamsißtirbs;RksYgBaNiC¢km μ Ggárrbs; 
RbeTskm<úCa )annaMeTAminticCagmYyryRbeTseTenAelIsklelakenAkñúgqñaM 2003. dUecñHeday 
karxitxMRbwgERbgrbs;raCrdæaPi)al GñkviTüasaRsþksikm μ Gñkbec©keTsxagksikmμ nigFarasa®sþ 
nigksikr plitkmμRsUv rbs;RbeTskm<úCanwgmankarrIkceRmIn ehIyQaneTArkRbeTsnaMecjmYy 
KYr[kt;sMKal;enAelIsklelak. 
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sTÞanuRkm 
buerRbvtiþ = Tak;TgnwgeBlevlaenAkñúgRbvtiþsaRsþmuneBlBt’manRtUv)ankt;Rta. PasaGg;eKøs 

Prehistory. 
GtiprNa = karekIneLIgCaTUeTAnUvtMélénesvarkm μ nigTMnijrbs;RbeTsmYy. PasaGg;eKøs 

Inflation. 
bdivtþébtg = smiT§ipld¾FMeFgénplitkm μdMNaMEdlsMerc)anenARbeTskMBugGPivDÆn_tamry³ 

kareRbI R)as;CIKImI fñaMksikm μ nigBUCEdlpþl;Tinñplx<s;. PasaGg;eKøs Green 

Revolution. 
yuKsm½y = ry³kald¾EvgmYyenAkñúgRbvtþisaRsþEdlmankarxusKñanUvGIVmYyenAelIBiPBelak. 

PasaGg;eKøs Era. 
bec©kviTüa = cMeNHdwgxagviTüasaRsþEdl)anGnuvtþsMrab;karrIkcMerInénksikmμ. PasaGg;eKøs 

Technology. 
visalPaB = PaBd¾FMelIslb;énGIVmYydUcCaEdndI b¤Twk. PasaGg;eKøs Dimension. 
dg;sIuet = brimaNénmnusS b¤vtßúenATIkEnøgmYykMnt;. PasaGg;eKøs Density. 
karRbvas; ERs = karpþl; b¤EckERsKñaeFIVkñúgry³eBlmYykMNt;edayeFIVkarEbgEckplKñatamkar 

snüa. PasaGg;eKøs Paddy field exchange. 
rbbkumμ úynIsþ = RbB½n§neya)aymYyEdlrdæaPi)alRKb;RKgTaMgRsugnUvral;plitkmμGahar nigTMnij 

ehIyKμanvNÑ³xusKñaenAkñúgsgÁm. PasaGg;eKøs Communism. 
RkumsamKÁI = karRbkbrbrksikmμCaRkumedayeFIVkarEbgEckplesIμ²KñaeTAtamkMlaMgBlkm μ 

EdlcUlrYm. PasaGg;eKøs Solidarity group. 
GaMgDIkaT½r = sBaØamYysMrab;c¥úlbgðajBIkarERbRbYlnUvsßanPaBmYy. PasaGg;eKøs Indicator. 
CIsrIragÁ = CIFm μCatiEdl)anBIkarRbmUlpMþúsMNl; nigrukçCatiepSg²EdlminGackMNt;)anBIFatu 

bnSMc,as;las;. PasaGg;eKøs Organic fertilizer. 
CIGsrIragÁ = CIEdlpliteLIgedaymankarkMNt;FatuKImIbnSMc,as;las;. PasaGg;eKøs  

Inorganic fertilizer. 
lkçxNÐCIvsaRsþ = RbePTCIvitepSg²én stV nigrukçCatienAelIBiPBelak b¤enATIkEnøkMNt;mYy. 

PasaGg;eKøs Biodiversity. 
ekSRtbriyakas = lkçxNÐ b¤briyakasCMvijEdlmanTMnak;TMngnwgkardaMduH. PasaGg;eKøs 

Agro-ecology. 
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éføGefr = éføEdlmankarERbRbYl edayminGackMNt;. PasaGg;eKøs Variable costs. 
éføefr = éføEdlenAkñúgkarCYjdUrminmankarERbRbYleTaHbImankarERbRbYlTMhMénkargarplit 

kIþ. PasaGg;eKøs Fixed costs. 
RbBlvb,km μ = karbegIánplitPaBenAkñúgksikm μedayeRbIR)as;épÞdIdaMduHtUc nigTunticbMputEdlGac 

eFIVeTA)an. PasaGg;eKøs Intensive farming. 
eTVeRKaH = sßanPaBmYyEdlmankarBi)akkñúgkareRCIserIs rvagbBaðaBIr b¤eRcInEdlmansar 

sMxan;dUcKña. PasaGg;eKøs Dilema. 
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CMBUkTI 12  
GtßRbeyaCn_éndMNaM®sUv 

 

TI can;Na/ can; plelOn/ nig hak; suCata 
 
esckþIepIþm 

enARBHraCaNacRkkm<úCa ®sUv®tUv)aneKcat;TukCadMNaMsMxan; CaGaharcaM)ac; nigCaRbPBpþl; 
famBlsRmab;RTRTg;CIvit.  RbCaBlrdæExμrEtgcat;Tukfa RsUvCaRBHem eRBaH®sUvCaGaharEdlmin 
GacxVH)an sRmab;RbCaBlrdæRKb;²rUb  dUecñHehIy)anCabuBVbursExμrEtgEtTUnμaneRbonRbedA kuM[Can;elI 
Ggár b¤ x¢Hx¢ayeTaHbImYyRKab;kþI. CaPsþútagenAkñúgR)agÁR)asaTbnÞayRsI eyIgeXIjmanrUbRBH\sU 
kan;kYr®sUv EdlCanimitþrUbbBa¢ak;fa ®sUvKWCaRbPBpþl;CIvit.  

tamry³karp þl;famBl RsUvmineRbIsRmab;EtkarbriePaK)aymYymuxb:ueNÑaHeT b:uEnþ)anRtUv 
RbCaBlrdæeyIgykmkécñRbDit nigerobcMcMGintamviFIsaRs þepSg² CaGaharRbcaMéf¶ nigCabEg¥m 
CaedIm.l. )ay KWCaRbPBp þl;famBlRbcaMéf¶rbs;RbCaCneyIgRKb;rUb² EdlBMuGacxVH)aneLIy ehtu 
enHehIyeTIbmansuPasitEx μreyIgmYyeBalfa {eFVIERsnwgTwk eFVIswknwg)ay}. RbCaBlrdæeyIg 
briePaK)ay cMnYnbIdgkñúgmYyéf¶KW GahareBlRBwk  Gaharéf¶Rtg; nigGahareBll¶ac. b:uEn þCakarBit 
eRkABI)ayCaGaharRbcaMéf¶ RbCaBlrdæ)anykGgármkécñeFVICaGaharRbcaMepSgeTotdUcCa KuyTav nM 
bBa©úk )aj;eqv )aj;hy bbrs bbreRKOgCaedIm. 

CaFm μta karbriePaK)ayEtmYymuxRbcaMéf¶ miinGacbMeBjnUvesck  þ IRtUvkarrbs;mnusSmñak;² 
)aneLIy. Cak;Es þgenAkñúgkarrs;enARbcaMéf¶ eRkABIbriePaK)ay RbCaBlrdæExμreyIg)anykGgár 
¬xSay b¤ dMeNIb¦ mkécñRbDitCabEg¥m tamRbePT nigrebobxus²KñaCaeRcIndUcCa nMGnSm nMKm nMbt; 
nMCal nMbMBg ¬RkBg¦ nMcaMg nMRkUc nMG‘Í nMGnSg nMRTab ¬RTab)ay¦ nMEpøGay RkLan GMbuk 
)aydMeNIb taEb: kn þM ¬Em:n sarum 2001¦. tamTMenomTMlab;RbéBNIEx μr edayELknMGnSm nMbt; 
nignMKm minRtwmCabEg¥mFmμtabu:eNÑaHeT k¾b:uEn þnMTaMgbIRbePTenH RtUv)anRbCaBlrdæeyIgcat;TukCanM 
sMxan;²sRmab;erobcM ]TÞisfVaykñúgBiFIepSg² dUcCaBiFIerobGaBah_BiBah_kUnRbusRsI buNüP¢úMbiNÐ buNü 
cUlqñaMExμr nigsRmab;BiFIbuNüCaeRcIneTot. eRkABIbEg¥mepSg²xagelI RbCaCneyIgykGgárdMeNIb b¤ 
xSay mkécñRbDitplitCaRsapgEdr ¬taragTI 12-1 nigrUbPaB 12-1 ¦. 
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taragTI 12-1³ eQμaHnM EdleFVIBIGgár nigkarBiBN’nasegçb GMBIRbePTnMTaMgenaH kñúgkareRbIR)as; kñúgBiFIepSg² 
EdleKEtgRbTHeXIj (Men Sarom, 2001) 

 

eQμaHnM karBiBN’na nigviFIeFVI kareRbIR)as;kñúgBiFIepSg² 
nMGnSm 
¬rUbPaB 

12-1k¦ 

eFVIedayevckñúgsøwkeck eKGacykvaeTAcMGineday es¶ar cMhuy 
b¤GaMg. eRKOgpSMrbs;vamaneRcInRbePT EdlnaM[maneQμaHepSg² 
dUcxageRkam ³ 
- GnSmRCUk ³ yksac;RCUklayCamYysENþk)ayeFVICasñÚl. 
bnÞab;mkeKykvaeTAes¶ar[q¥in ehAfa nMGnSmRCUk . 
- GnSmeck ³ GnSmRbePTenH KWeKykeckTMueTAeFVICasñÚl 
rYcykeTAes¶ar[q¥in ehAfa nMGnSmeck. 
- GnSmdUg ³ eKyksac;dUgeTAlayCamYyGgárdMeNIb rYcyk 
eTAcMhuy[q¥in ehAfa nMGnSmdUg. 
- GnSmxñúr ³ KWeKyksac;dUg nigsac;xñúrlay CamYyGgár 
dMeNIb rYcykeTAcMhuy[q¥in EdleK[eQ μaHfa nMGnSmxñúr. 
- GnSmGaMg ³ KWeFVIdUcnMGnSmeck b:uEnþeKminykvaeTAes¶arenaH  
eT KWeKykvaeTAGaMg ehAfa nMGnSmGaMg. 

- BiFIbuNü ³ nMGnSmRCUk nignM 
GnSmeck RtUv)aneKeFVI¼evc Ca 
Biess sRmab;BiFIbuNüsasna 
nanadUcCa BiFIbuNüP¢úMbiNÐ buNü 
cUlqñaMExμr BiFImgÁlkar CaedIm 
.l. 
- eRbIR)as;RbcaMéf¶ ³ dUcnMdéT 
eTotEdr nMTaMgBIrmuxxagelI k¾RtUv 
)aneKCYbRbTH ¼ briePaK eBj 
mYyqñaMpgEdr . 

nMKm 
¬rUbPaB 

12-1x¦ 

RtUv)aneKevckñúgsøwkeck EdlmansñÚlxagkñúgeFVIBI l¶ sár sac;dUg 
b¤ sENþk)aylayCamYysár EdlsMbkxageRkA eFVIBIemSAGgár 
dMeNIb. 

- BiFIbuNü ³ Canic©kalEtgEt 
ykmkeRbIrYmKña CamYynMGnSm 
RCUk nignMGnSmeck enAkñúgBiFI 
epSg². 
- eKk¾EtgRbTHeXIjmannMRbePT 
enH Caerogral;éf¶pgEdr.

nMbt; 
¬rUbPaB 

12-1K¦ 

nMenH RsedogeTAnwgnMKm b:uEnþeKmineRbIsárCaeRKOgpSM sRmab; 
eFVIsñÚleTKWeKykGMbillayCamYysENþk)ay sac;RCUk eRmc 
nigxÞwm eFVICasñÚl. 

- BiFIbuNü ³ karerobcMevcnM
RbePTenH CaTUeTAeKevckñúgeBl 
dMNalKñaCamYynMKm sRmab; 
eRbIR)as;kñúgBiFIepSg². 
- eKk¾EtgRbTHeXIjmannMRbePT 
enH Caerogral;éf¶pgEdr.

nMeCol eFVIBIemSAGgárdMeNIbfμI²layCamYysár rYcykeTAcMGin nigcak; 
cUlkñúgkenÞagsøwkeck . 

- BiFIbuNü ³ karerobcMevcnM 
RbePTenH CaTUeTAeKevckñúgeBl 
dMNalKñaCamYynMKm. 
- eKk¾EtgRbTHeXIjmannMRbePT 
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eQμaHnM karBiBN’na nigviFIeFVI kareRbIR)as;kñúgBiFIepSg² 
enH Caerogral;éf¶pgEdr. 

nMcaMg - nMcaMgéRb ³ KWeKeFVI edayykemSAGgárdMeNIbx©b;kñúgsøwkb£sSI 
- nMcaMgEp¥m ³ KWeKeFVI edayeRbIemSAGgárdMeNIbx©b;kñúgsøwkeck 

- BiFIbuNü³ nMRbePTenHRtUv)an 
eKeFVIy:agBiess sRmab;BiFI 
buNüEsnnMcaMg EdlCaTUeTAeK 
R)arB§eLIgkñúgEx]sPa-mifuna. 
- eKk¾EtgRbTHeXIjmannMRbePT 
enH Caerogral;éf¶pgEdr. 

nMelakEx 
¬nMevcekar¦ 

nMenHmanBN’s nigragmUldUcRBHEx eFVIBIemSAEdl)anmkBIGgár 
dMeNIb edaymansñÚlxagkñúg¬sñÚlsENþk)ay b¤ l¶Ep¥m 
CaedIm.l.¦.nMRbePTenH eKeFVIedayeRbIemSAGgárdMeNIbdut.   

- BiFIbuNü³ nMRbePTenHRtUv)an 
eKeFVIy:agBiess sRmab;BiFI 
buNüEsnelakEx b¤ evcekar 
¬CaBiFI buNücin-Ex μr¦. 
- eKk¾EtgRbTHeXIjmannMRbePT 
enH Caerogral;éf¶pgEdr. 

nMRkLan 
¬rUbPaB 

12-1g¦ 

eFVIedayykGgárdMeNIb layCamYysENþkGgÁúy nigsac;dUg 
RckcUleTAkñúgbMBg;b¤sSIx©I bnÞab;mkykvaeTAdutcMGin .  

ral;éf¶ 

nMknþM eFVIedayykGgárdMeNIb layCamYysENþkGgÁúy rYcx©b;eTAkñúg 
s μ úK EdleFVIBIsøwketñat rYcykeTAes¶arcMGin . 

ral;éf¶ 

)aydMeNIb )anmkBIkardaM)ay b¤ cMhuyGgárdMeNIb nigykeTAbriePaK 
CamYysac;dUg l¶ nigeBlxøHGacbriePaKCamYysár .

ral;éf¶ 

)aydMeNIb 
sg;düa 

)anmkBIkardaM)ay b¤ cMhuyGgárdMeNIb nigykeTAbriePaK 
CamYysg;düa EdlmaneRKOgpSMBIBgman; xÞiHdUg nigsár . 

ral;éf¶ 

eRTob)ay )anmkBIkardaM)ay b¤ cMhuyGgárdMeNIb rYclayRcbl;CamYy 
sár ehIycak;CaEpnelIfasFM² bnÞab;mkeKkat;CadMutUc² eday 
briePaKCamYysac;dUg . 

ral;éf¶ 

nMEpøGay CanMeFVIBIemSAGgárdMeNIblujCadMumUltUc² dUcEpøeQor_ Edlman 
dMusáretñatrwgCasñÚlxagkñúg bnÞab;mkykeTAes¶arcMGin. vaman 
TwksárEp¥mRsab; sRmab;briePaK . 

ral;éf¶ 

nMBBay CanMeFVIBIemSAGgárdMeNIb sUnCadMumUltUc² dUcEpøeQo Edlman 
sñÚlsENþk)ayes¶arq¥inBIkñúg bnÞab;mkykeTAes¶arcMGin. nMenH 

ral;éf¶ 
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eQμaHnM karBiBN’na nigviFIeFVI kareRbIR)as;kñúgBiFIepSg² 
briePaK CamYyTwksár sac;dUg nigl¶ . 

nMRkUc eFVIBIemSAGgárdMeNIb ragdUcEpøRkUc EdlmansñÚlsENþk)ay 
es¶arxagkñúg ehIyRtUv)ancMGinedayykeTAbMBgxøaj; b¤eRbg.  

ral;éf¶ 

nMBgGnSg eFVIBIemSAGgárdMeNIb manTMhM nigragdUcCas‘ut EdlmansñÚl 
sENþk)ayes¶arxagkñúg ehIyRtUv)ancMGin edayykeTAbMBg 
xøaj; b¤ eRbg. enAeBlvaq¥in eKykvaeTARbLak;BIeRkAsár.  

ral;éf¶ 

nMExSCIv 
¬nMevj nMxJI¦ 

emSAGgárdMeNIbRtUv)aneKeFVI [eTACaragExSBYrGgáaj;²BIr nig 
ykeTAbMBgeRbg. enAeBlvaq¥in eKykvaeTARbLak;BIeRkA 
sár.  

ral;éf¶ 

nMkg emSAGgárdMeNIbRtUv)aneKykeTAeFVI [eTACaragkgéd nigyk 
eTAbMBg. enAeBlvaq¥in eKykvaeTARbLak;sártaMgEm:BIeRkA.  

ral;éf¶ 

nMlm¥geck eFVIBIemSAGgárdMeNIbs¶Üt erayelIxÞHekþA ehIybnÞab;mkcak; 
sac;dUgEp¥mRcbl;cUlCamYy. 

ral;éf¶ 

nMeRkob eFVIBIemSAGgárdMeNIbs¶Üt edayykeTAGaMgkñúgxÞHFM² b:uEnþmanrag 
esþIg² nigmUldUcq½Rt. 

ral;éf¶ 

nMcak;cul eFVIBIemSAGgárdMeNIbs¶ÜtEp¥m edayeKykeTAbMBg b¤bg;kúñgxøaj;ekþA ral;éf¶ 
nM)aj;enOk eFVIBIemSAGgárdMeNIb sUnCaRKab;mUl² dUcEpøRkUc EdlmansñÚléRb 

xagkñúgpSMBIsENþk)ayes¶ar  RtUv)aneKeFVI nigykeTAes¶arcMGin 
kñúgTwkBuH. nMRbePTenH eKbriePaKedaylayCamYyTwksár . 

ral;éf¶ 

nMGIu nMenH RsedogKñaeTAnwgnM)aj;enOkEdr b:uEnþvamanTMhMtUcCag 
¬dUcEpø eQor_¦ nigKμansñÚkxagkñúg . 

ral;éf¶ ehIyCaTUeTAeFVInMRbePT 
enH RtUv)aneKeFVIsRmab;briePaK 
CamYynM)aj;enOk. 

taEb: eFVIBIGgárdMeNIbes¶ar b¤ cMhuy edayykeTARcbl;CamYyemdMEb: 
ehIybnÞab;mk eKykeTAsUnCadMumUltUc² . 

ral;éf¶ 

 

eRkABIkarpþl;nUvGtßRbeyaCn_xagelI dMNaMRsUv)anpþl;plRbeyaCn_CaeRcIneTot dUcCa knÞk; 
manGtßRbeyaCn_sMxan;Nas; RbCaCneyIgGacykmkécñRbDit edayplitCa»sfburaNsRmab;Büa)al 
Cm¶WehImédeCIg¬xVHvItamInepSg²¦ nigeFVICacMNIGaharsRmab; stVRCUk man; Ta eKa nigesHCaedIm.l. 

cMENkÉ Ggáam RtUv)anRbCaCneyIgykmkécñRbDit)anCaeRcIny:agdUcCa  eFVICaCIkMb:us þ× CBa¢aMgpÞH  
\dæ nigsRmab;dutcMGincMNIGaharEfmeTotpg. 
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cMeBaHcMebIgvij k¾RtUv)anRbCaCneyIgécñRbDiteFVICa cMNIstVBahn³ CBa¢aMgpÞH nigCavtßúFatuedIm 
y:agsMxan;kñúgkarplitCIkMb:us ×þ nigkarbNþúHpSit. mineTb:ueNÑaH cMebIg)anbMeBjtYnaTIy:agsMxan; Ca 
KRmb sRmab;rkSasMeNImdI enAeBldaMduH. 

 
rUbPaB 12-1 nMepSg²EdlRbCaBlrdækm<úCaniymeFVIedayeRbIGgárCacMbg³  k- nMGnSm/  x- nMKm/  K- nMbt;/            

X- nMEssy/ g-nMRkLan 
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y:agNamij eyIgsegáteXIjfa RsUvmansarsMxan;Nas; eday)anpSaP¢ab;y:agCitsñiteTAnwg 
CIvPaBrs;enARbcaMéf¶rbs;RbCaBlrdæeyIg rhUtdl;mankartak;Etg CakMNaBürbs;kvIEx μeyIg Edl 
manGtßn½y nigxøwmsardUcxageRkam ³ 

ebInagbukRsUv haGWGwgeGIy kMuecalGgáameGIy ¬BIrdg¦  
cas;TMuelakham haGWGwgeGIy ¬BIrdg¦ GgáamCan;\dæ. 
GgársRmUb haGWGwgeGIy eTACasRmit eGIy ¬BIrdg¦ 
sRmaMgBIcitþ haGWGwgeGIy edaysarédnag. 

12>1- dMNaM®sUv nigvb,Fm’ 
eyagtamÉksar K.Helmers qñaM 1997 )anbBa¢ak;faRbCaksikrExμr)aneFVIkardaMduH®sUvenAkñúg 

tMbn;TMnabGaRs½yrbbTwkePøóg Gs;ry³kalCagBIrBan;qñaMknøgmkehIy  ehIyRbEhlCamanry³eBl 
yUrCagenHeTAeTotcMeBaH®sUvcMkar b¤®sUvPñM . müa:gvijeTotRbeTskm<úCasMbUreTAedayFnFanBn§ú 
¬FnFanesenTik¦éndMNaM®sUveRcInhUrehor eRBaHCaRbPBedImkMeNIt nigtMbn;rIksayPay. tamÉksar 
Rbvtþisa®sþdMNaM®sUv®tUv)aneKBiBN’naenAkñúgKm<IsasnaénGariyüFm’Ex μrtaMgBIsm½yburaNkalmk.  
GñkRbvtþisa®sþ)anrkeXIjfa RbCaCnenAkñúg]bTVIbGasuIGaeKñy_enH BiessbuBVbursEx μreyIg)ancarwk 
TukenAkñúgsilacarwk énR)agÁR)asaTTUTaMgRbeTsBak;B½n§nwgdMNaM®sUv. minEtb:ueNÑaH buBVburseyIg)an 
bnSl;TuknUvRbéBNIvb,Fm’ CaeRcInsRmab;kUnecACMnan;eRkayGnuvtþedIm,IbYgsYg k¾dUcCarMlwkKuNdl; 
RBHGaTieTB edIm,IsuM[)anTTYlePaKpll¥kñúg karRbkbmuxrbrksikmμ CaBiesselIkarplitdMNaM®sUv 
Etmþg. Bak;B½n§nwgRbéBNIvb,Fm’TaMgenH ®tUv)anRbCaksikrExμrmanCMenOeCOCak; nigR)arB§eFVIrhUtdl; 
bc©úb,nñenHeTAtamBiFI nigeBlevlaepSg²Kña. BiFITaMgenaHmandUcCa ³ 

k¦ RBHraCBiFIbuNüRct;RBHngÁ½l 
TMenomTMlab;Rct;RBHng½ÁlenH CaraCRBHevNIrbs;RBHmhakSRttaMgBIbUraNkalmk. BiFIenH 

R)arB§eFVIenAedImrdUvvsSakñúgEx Bisax b¤ Ex ]sPa Caerogral;qñaM edaymanRBHvtþmanRBHmhakSRtén 
RBHraCaNacRkkm<úCa yagCaRBHraCGFibtI RBmTaMgm®nþIGñkmuxGñkkarFMtUc nigRbCaCncUlrYmya:geRcIn 
kuHkr. eKalbMNgénkarR)arB§BiFIenH KWedIm,IrMlwkdl;RbCaksikreyIg[)andwgfardUvvsSamkdl;ehIy 
edIm,IeRtomCalkçN³sm,tþikñúgkareFVIERscMkar . CaBiessBiFIenH eFVIR)arB§eLIgedIm,ITsSTaynUv 
ePaKplksikmμkñúgqñaMnimYy² tamry³eKasuI®sUv nigdMNaMFBaØCatidéTeTot RBmTaMgTwkePøógRbcaMqñaM 
pgEdr . RbsinebIeKasuI®sUv nigpwkTwkeRcInTMnayTayfaqñaMenH ePaKpl®sUv nigTwkePøóg nwgsMbUr 
hUrehorBuMxaneLIy. 
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x¦ buNüsuMTwkePøóg  b¤buNüeLIgGñkta 
tamTMenomTMlab;RbéBNIEx μreyIg BiFIbuNüenH®tUv)aneKR)arB§eLIgkñúgéf¶ 1 ekIt Ex Bisax 

Caerogral;qñaM. BiFIbuNüenH R)arB§eLIgkñúgeKalbMNgedIm,IbYgsYgdl;RBHGaTieTB  sUm[bNþaRBHraC 
vgSanuvgS m®nþItUcFM nigRbCanura®sþTaMgLay[)anesckþIsuxsb,ay nigesckþIceRmInRKb;²Kña nigsUm 
[GMNaceTvanuPaBcUrbNþal[ePøógFøak; ®tUvtamrdUvkaltaMgBIedImqñaM rhUtdl;cugqñaM edIm,I[RbCa 
ksikreFVIERscMkarc,ardMNaM[)anePaKplsMbUrhUrehor TUTaMgRBHnKr. 

K¦ buNüGuMTUk GkGMbuk nigsMBHRBHEx 
BiFIbuNüenH®tUv)anR)arB§eLIgCaerogral;qñaM Edlmanry³eBl3 éf¶ cab;BIéf¶14 ekIt rhUtdl; 

éf¶ 1 eraC Exkkþik enAmuxRBHburmraCvaMg EdlCakEnøgcMnucRbsBVénTenøTaMgbYn KWTenøemKgÁelI Tenø 
emKgÁeRkam Tenø)asak; nigTenøsab. BiFIenHKWCaBiFIbuNüFMmYykñúgcMeNamBiFIbuNüFM²TaMg5 RbcaMqñaM 
sRmab;RBHraCaNacRkkm<úCa . BiFIbuNüd¾GFikGFmenH R)arB§eLIgkñúgeKalbMNgedIm,IrMlwkKuNdl;vIr³ 
kgT½BeCIgTwkd¾køahan Edl)anRbyuT§ts‘UCamYys®tUv kñúgkarkarBarbUrNPaBTwkdIsuvNÑPUmi rbs; 
RBHraCaNacRkkm<úCa[)anKg;vgS. kñúgBiFIenHEdr nayb;éf¶TI 15 ekIt Ex kkþik Caéf¶RBHc½nÞeBjbUrmI 
RbCara®sþRKb;RsTab;vNÑ³TUTaMgRbeTs )anerobcMeRKÓgskáar³bUCaRBmTaMgmanGMbuk eckTuM dUgx©I fVay 
dl;RBHc½nÞ EdleKehAfaBiFIGkGMbuk sMBHRBHEx edIm,IrMlwkKuNdl;RBHGaTieTB ¬eTvta¦ Edl)an 
RbTannUvTwkePøógya:geRcInbribUr dl;RbCaksikrkñúgkareFVIERscMkar rhUt)anTTYlnUvePaKplsMbUr 
hUrehor . müa:gvijeTotBiFIbuNüenHR)arB§eLIg edIm,IekInrMlwkdl;RbCaksikrExμrTaMgLay [erobcM 
eRtómlkçN³sm,tþiRKb;ya:g eRBaHfardUv®cUtkat;RbmUlpl)anmkdl;ehIy Biesskar®cUtkat;RbmUl 
pldMNaM®sUv . 

X¦ buNüdalan 
BiFIbuNüenH®tUv)anRbCaksikrExμreyIgR)arB§eLIg bnÞab;BI)anRbmUlpl®cUtkat; e)akEbn®sUv 

rYcral;CasßaBrkñúgkMLúgExmkra dl;ExkumÖ³. eKalbMNgsMxan;énBiFIbuNüenH KWeFVIeLIgedIm,IbYgsYg  
nigrMlwkKuNdl;RBHGaTieTB Edl)anpþl;nUvePaKpl®sUvya:gKab;RbesIrdl;RbCaksikrkñúgkarciBa©wm 
CIvit nigGbGrsaTr bnÞab;BI)anbMeBjkargareFVIERscMkareBjmYyrdUv RbkbedayeCaKC½y RBmTaMg 
bYgsYgsuMesckþIsuxceRmIndl;BYkeKTaMgLaypg . 
12>2- dMNaMRsUv nigneya)ay nigsgÁm 

RBHraCaNacRkkm<úCa KWCaRbeTsEdlykvis½yksikmμCavis½ycMbgkñúgkarGPivDÆn_RbeTsCati. 
RbCaCnRbmaNCag 80° Caksikr ehIyBwgEp¥kelImuxrbrksikm μ CamUldæankñúgkarrkcMNUlbegáIn 
esdækic©RKYsar k¾dUcCasRmab;ciBa©wmCIvitrbs;BYkeK. 
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edayELkdMNaMRsUv RtUv)ancat;TukCadMNaMsMxan;CageK éndegðImesdækic©Cati énRbeTskm<úCa 
taMgBIGtItkal k¾dUcCabc©úb,nñ nigeTAéf¶GnaKt. tamÉksarRbvt i   þsaRsþ)anbBa¢ak;y:agc,as;tamry³ 
kMNt;ehturbs;elak CIv takVan; Edl)anmkdl;TIRkugGgÁrenAkñúgGMLúgqñaM 1295 dl;qñaM 1296 én 
RKwHskraCEdlesdækic© énRbeTskm<úCaeyIg)anksagxøÜneTACamhanKr nigCaEdndIsuvNÑPUmienAkñúg 
tMbn;GasIuGaeKñy_TaMgmUlrhUtdl; 500qñaM  k¾edaysarksikm μd¾rugerOgnasm½yenaH  eBalKWdMNaMRsUv 
enHÉg ehIyEdleyIgmansMNg;FarasaRs þ)arayN_Twkføa d¾mhaGs©arüsRmab;eRsacRsBelIépÞdI 
rab;mWunhikta CaskçIPaBbBa¢ak; nigPs þútagRsab;rhUtdl;bc©úb,nñenH. 

mü:agvijeTot RsUv KWCadMNaMEdledIrtYnaTIy:agsMxan;enAkñúgsgÁm nigrbbneya)ay énRbeTs 
km<úCaeyIg dUcCakartaMglMenACashKmn_ nigp þl;kargarbegáInkRmitCIvPaBrs;enArbs;RbCaCn . 
12>2>1- dMNaM RsUv nigsgÁm 

bc©úb,nñenHépÞdIdaMduHdMNaMRsUvenARbeTskm<úCa manRbmaNCag BIrlanhikta EdlmanRbB½n§ 
ekSRtbrisßanxus²Kña KWdMNaMRsUvtMbn;TMnabBwgEp¥krbbTwkePøóg  dMNaMRsUvcMkar  dMNaMRsUvtMbn;TwkeRCA 
nigtMbn;eRsacRsB . edayEp¥keTAtamRbB½n§ekSRtbrisßanxus²KñaenHehIy  eFVI[kartaMglMenArbs; 
RbCaCnk¾xus²KñaEdr ehIybc©úb,nñenH RbCaBlrdæRbmaNCag 80° Caksikr ehiIy)antaMgTIlMenA nig 
RbkbmuxrbrdaMRsUv enAkñúgtMbn;TaMgbYnxagelIenH. eyagtamkarGHGagenH dMNaMRsUv)anedIrtYnaTI 
y:agsMxan;kñúgkarbegáItkargar nigmuxrbry:ageRcInCUndl;RbCaBlrdæ kñúgRBHraCaNacRkkm<úCa. 
tamry³karbegáItmuxrbr nigkargarenH dMNaMRsUv)anedIrtY nigrYmcMENkkñúgkarbegáItTMnak;TMng 
samKÁIPaB rvagRbCaBlrdæ nigshKmn_ nigrvagshKmn_ nigsgÁmEtmþg. Cak;EsþgRbCaBlrdæ 
)anbegáItCaRkumRbvaséd edIm,ICYyKñaeTAvijeTAmk kñúgkarBenøÓnkargarP¢Ürras; dksÞÚg RcUtkat; 
nige)akEbn [Tan;eBlevla. mü:agvijeTot naedImrdUv nigeBlbBa©b;rdUvRcUtkat;e)akEbnmþg² 
RbCaBlrdæEtgEtrYbrYmKñaR)arB§eFVIBiFIepSg² dUcCa BiFIbuNüsMuTwkePøóg b¤ buNüeLIgGñkta nig 
buNüdalan CaedIm ehIytamry³karR)arB§BiFITaMgenH )aneFVI[RbCaBlrdæeyIgecHRsLaj;rYbrYm 
samKÁIKña nigCYyKñaeTAvijeTAmk. minEtb:ueNÑaHkMlaMgsamKÁIkñúgshKmn_)aneFVI[mankarGPivDÆn_ 
elIEpñkepSg²eTot dUcCakarksagRbB½n§FarasaRsþsRmab;eRsacRsB meFüa)ayplitkm μksikm μ 
nig]bkrN_ksikm μCaedIm edIm,IedaHRsaynUvral;bBaðaEdlCYbRbTH Bak;B½n§nwgmuxrbrCak;Esþgrbs; 
BYkKat; . CaBiesskMlaMgsamKÁIkñúgshKmn_ minRtwmEtCYyeFVI[RbesIreLIg enAkñúgmuxrbrdaMdMNaM 
b:ueNÑaHeT k¾b:uEn þvaKWCaktþad¾mansarsMxan;bMputedIm,ICYyCRmujkñúgkarGPivDÆn_ehdæarcnasm½<n§déTeTot 
mandUcCa karksagsalaeron mnÞIreBTü pøÚvKmnaKmn_CaedIm.l. EdleFVI[sgÁmenAtamtMbn;nimYy² 
mankarrIkceRmIn. 
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ehtudUcenHehIy )anCabuBVbursEx μreyIg )ancarwkelIR)agÁR)asaTnana bgðajBIskm μPaB 
epSg² Bak;B½n§nwgTMnak;TMngrvagdMNaMRsUv nigsgÁm RBmTaMgTTYlsÁal;fa dMNaMRsUvminRtwmEtCa 
GaharcaM)ac; nigCaRbPBpþl;famBlsRmab;RTRTg;CIvitrbs;mnusSeyIgb:ueNÑaHeT ehIyEfmTaMgedIr 
tYnaTIy:agsMxan; enAkñúgkarGPivDÆn_sgÁm[mankarrIkceRmIn . 
12>2>2- dMNaM RsUv nigneya)ay 

tamry³karcarwkelIR)agÁR)asaTnana rbs;buBVbursExμreyIg dMNaMRsUvminRtwmEtcUlrYmcMENk 
kñúgkarGPivDÆn_sgÁm nigesdækic©b:ueNÑaHeT bu:EnþEfmTaMg)anedIrtYy:agsMxan; kñúgEpñkneya)aypgEdr. 
Cak;EsþgbuBVbursExμreyIgEtgeBalfa {eFVIERsnwgTwk eFVIswknwg)ay} BMenalenH mann½yfa RsUvCa 
dMNaMsMxan; nigCamUldæanRKwH sRmab;RTRTg;sgÁm[manesßrPaB. Cak;Esþg RbCaBlrdæEx μrEtgcat;Tuk 
fa RsUvCaRBHem eRBaH®sUvCaGaharEdlminGacxVH)an sRmab;RbCaBlrdæRKb;²rUb kñúgkarpþl;CafamBl 
sRmab;karksag nigGPivDÆn_RbeTsCati [)anrIkceRmIn nigrugerOg. pÞúyeTAvij RbsinebIRbCaBlrdæ 
BMumanRsUvRKb;RKan;sRmab;briePaK enaHnwgeFVI[b:HBal;kMlaMgfamBl kñúgkarksag nigGPivDÆn_RbeTs 
minEtb:ueNÑaH nwgeFVI[briyakassgÁmTaMgmUlmanPaBRcbUkRcbl; GaNaFibetyü eBalKWeFVI[ 
neya)ayénsgÁmCatiGesßrPaB.   

CaTsSn³vis½yrYm RbsinebIsgÁm nigesdækic© mankarGPivDÆn_rIkceRmInrugerOgenaH sßanPaB 
neya)ayenAkñúgsgÁmR)akdCamanlkçN³l¥RbesIr nigmanesßrPaB. ehtudUcenH )anCaraCrdæaPi)al 
km<úCa naeBlbc©úb,nñ )annwgkMBugtMrg;TisedArbs;xøÜnedIm,I[køayCardæaPi)alesdækic© ehIyEdl)an 
cat;Tukvis½yksikm μ Cavis½yGaTiPaBcMbgTImYy kñúgkarbegáInkMeNInesdækic©Cati nigkat;bnßyPaB 
RkIRk Cak;EsþgkñúgkmμviFIneya)ayrbs;raCrdæaPi)al )ankMNt;vis½yksikmμ CamMumYyd¾sMxan;ényuT§saRsþ 
ctuekaNkñúgbNþarmMudéTeTot sRmab;CMrujbegáInkMeNInesdækic© nigkarGPivDÆn_RbeTsCati.  Xøwmsar 
d¾mansarsMxan;énmMuenH KWsgát;F¶n;eTAelIEpñkmYyEdlminGacxVH)an enAkñúgeKalneya)aykat;bnßy 
PaBRkIRkrbs;raCrdæaPi)al KWkarbegáInplitPaBksikm μ elIdMNaMRsUvCamUldæan. CakarBitNas;dMNaM 
RsUv)ancUlrYmcMENky:agsMxan; enAkñúgkareFVI[sßanPaBneya)ay manesßrPaBeeRBaHfa bc©úb,nñenH 
dMNaMRsUv)anpþl;kargarRbmaNCag 75° CUndl;RbCaBlrdæ éncMnYnRbCaCnTaMgmUl EdlGaceFVI[ 
BYkeKmanlT§PaBbegáInR)ak;cMNUlenACnbT RBmTaMgFanasnþisuxes,óg sRmab;RbCaCnTUeTA ehIyeFVI[ 
RbesIreLIgnUvGaharUbtßmÖ nigbegáInkarnaMecjksikpl. TnÞwmnwgkarpþl;TIpSarkargar nigbegáInR)ak; 
cMNUlCUndl;RbCaksikr dMNaMRsUv)ancUlrYmcMENky:agsMxan; kñúgkarbegáInplitplkñúgRsuk (GDP). 
mü:agvijeTot eyagtamlT§plénkareFVIviPaKesdækic© EdleFVIeLIgeday viTüasßanRsavRCav nigGPivDÆn_ 
ksikmμkm<úCa nigCMnajkarGnþrCatiCalkçN³bzmknøgmk tamry³kareRbobeFobbec©kviTüarbs; 
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viTüasßaneTAnwgkarGnuvtþn_rbs;ksikr )anbgðajfa enAkñúgqñaM2005 knøgmk plitkmμdMNaMRsUv)anbegáIn 
nUvR)ak;cMeNjdulRbmaN 92landuløashrdæGaemrik ¬rdUvvsSa 43 lan nigrdUvR)aMg 49 lan¦. 

srubesckþImk eyIgGacvaytémø)anfa dMNaMRsUv)anedIrtYnaTIy:agsMxan; minsRmab;EtCaGahar 
sRmab;RTRTg;CIvitrbs;RbCaBlrdæRKb;²rUbb:ueNÑaHeT b:uEnþEfmTaMg)ancUlrYmcMENky:agskmμ kñúgkar 
GPivDÆn_esdækic©Cati[)anrIkceRmInrugerOg  nigBRgwgesßrPaBneya)aykñúgsgÁmy:agBitR)akd. 
12>3- dMNaMRsUv nigbrisßan 

brisßan KWCaktþasMxan;pSarP¢ab;eTAnwgCIvitrs;enArbs;mnusS stV nigrukçCati. bc©úb,nñenH enAelI 
BiPBelakTaMgmUl kMBugEtmankarykcitþTukdak;y:agxøaMgcMeBaHbBaðabrisßanenH eRBaHfa RbsinebI 
briyakasenAelIPBEpndIeyIgenHmanbBaða dUcCakareLIgkMedA karekIneLIgnUvsarFatuBulenAkñúgxül; 
kñúgTwk nigkñúgdI enaHnwgeFVI[karrs;enArbs;mnusS stV nigrukçCati CYbRbTHnUveRKaHFmμCatiCaeRcIn dUcCa 
eRKaHraMgs¶Üt eRKaHTwkCMnn; xül;BüúH karrBa¢ÜydI karrBa¢ÜydI)atsmuRTCaedIm.l. ehtudUcenHeyIgTaMg 
Gs;KñaRtUvykcitþTukdak; nigCYyEfrkSabrisßan [mannirnþrPaB nigl¥RbesIr edIm,IkarBar nigEfrkSa 
CIvit mnusS stV nigrukçCatienAelIPBEpndIeyIgenH. rukçCati KWcMENkmYy nigCaktþacMbg kñúgkar 
begáIt[manbrisßanFmμCati l¥RbesIrenAkñúgbriyakasénkarrs;enA. y:agmijmij RsUvKWCadMNaMEdl 
mansar³RbeyaCn_y:agxøaMgcMeBaHbrisßan eRBaHfa enAkñúgdMNak;kallUtlas; KWenAeBleFVIrsμ IsMeyaK 
søwkRsUv)anRsUbyk]s μ ½nkabUnik (CO2) EdlCaCatiBulBIbriyakas rYmpSMCamYynwgTwk eRkam\T§iBl 
énBnøWRBHGaTitü nigkørU:PIl begáIt)anCakabUnGuIRdat (KøúykUs) ehIybMPayGuksuIEhSn (O2) BIrn§degðIm 
enHmann½yfa GuksuIEhSn)anmkBI rsμ IsMeyaKénrukçCatiébtg. GuksuIEhSn KWCa]sμ ½nskmμbMput caM)ac; 
sRmab;;RTRTg;cMehH Ca]sμ ½nsMxan;bMput sRmab;Pav³rs;kñúgkardkdegðIm. enAtamvalERs EdlCa®sUv 
licTwk emtan)anbeBa©jeTAkñúgbriyakas tamry³karsayPay tamry³BBuHTwk nigtamry³b£s 
nigedIméndMNaMRsUv. dMNaMRsUv nigktþad¾éTeTotdUcCa rbbTwk sItuNðPaB KuNPaBdI CaktþacMbg 
sRmab;kMNt;plitkmμ nigkarERbRbÜlénemtanenAkñúgERs. Cag 90 PaKryénemtan )anpliteLIg 
enAkñúgmYyrdUvkaldaMduHéndMNaM®sUv. emtan KWCa]sμ ½nFm μCatiEdlKμanBN’ Kμankøin eKeRbICa\n§n³ 
CH4(g) + 2O2CO2 (g) + 2H2O (l) . famBlEdl)anbeBa©jmkedaykareqH eKeRbIedaypÞal;sRmab;dut 
kMedAkñúgpÞH nigkñúgGKarBaNiC¢kmμ nigeRbIR)as;kñúgkarbegáItfamBlGKÁIsnIpgEdr. enAkñúg]sSahkmμ 
KImI emtanKWCavtßúFatuedImeqAmYy sRmab;;;plitemtaNul Methanol (CH2OH), Formaldehyde 

(CH2O2), Nitromethane (CH3NO2), Chloroform (CH3Cl), Carbon Tetrachloride (CCl4) .l. 

enArdUvbgábegáInpldMNaM®sUv )ankat;bnßyPaBswkricrwléndI (Soil Erosion) EdlbNþalmkBI 
lMhUrTwkePøóg nigxül; eRkABIenHKWCaCRmkd¾RbesIrsRmab;BBYkmcäCati BBYkkEgáb kþam xüg BBYkl μ Ún 
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epSg²dUcCaBs; nigBBYk)aNkstVTaMgLay manBYkstVl¥itEdlmanRbeyaCn_dUcCa BYkBIgBag 
GeeNþIkmas nigBYk):ar:asuItCaedIm Edltamry³enH)aneFVI[brisßanenAkñúgtMbn;manlMnwg. CakarBit 
kar)at;bg;lMnwgenH GacnwgeFVI[mankarrIkraldalekIneLIgénktþacéRgepSg² EdlnwgbNþal[man 
karbMpøajy:agF¶n;F¶relIdMNaMTaMgLay. BUCRsUvEdlFn;nwgkarraMg s¶ÜtdUcCa BUCxa 3 EdlCaBUCRsUv 
kNþal mandaMenARbeTskm<úCa GacCYysnSMsMéckñúgkareRbIR)as;Twk)an Edlbc©úb,nñRbeTsmYycMnYn 
kMBugEtCYbRbTHnwgeRKaHraMgs¶Üt nigkgVHTwkenH. ÉBUCRsUvEdlFn;nwgCm¶W nigstVl¥it dUcCa BUC®sUv IR-

eksr  IR-72 CaedIm EdlFn;nwg BYkmmacetñat Gackat;bnßykareRbIR)as;fñaMKImIBul naM[brisßanman 
PaBRss;føa Rbkbedayxül;brisuT§.  

eRkABIenHRsUvenAmanGtßRbeyaCn_mYycMnYneTotEdlGaceFVI[GarmμN_rbs;eyIgrIkrayRss;føa. 
ebIeyIgeFVIdMeNIrenArdUvvsSa eRkayeBldksÞÚg KWenAeBlsnÞÚgrIkEbkKum< duHlUtlas;)anl¥ valERs 
TaMgLaymanB’NébtgexovRsgat; edImRsUvbk;erraM eTarTn;tamCMenarxül; eBlxøHemIleTAhak;dUcCa 
Twkrlkrt;RbedjKña GmeTAedayeedImetñatx<s;Tab RBmTaMgrukçCatiepSg² nigsERmkexJóvxJarminsþay 
sMenog énbkSabkSITaMgLay EdlehIrRcv:at; eFVI[GñkdMeNIrKyKn;eTARtCak;EPñk nigmanGarmμN_ 
sb,ayrIkray )at;Gs;kþIkgVl;TaMgLay. enAeBlRsUvdak;RKab; køinRkGUbRbehI )anrsat;tamxül; 
ecjBIvalERs mkb:Hnasarbs;GñkdMeNIrTaMgLay eFVIeGayeKmankMlaMgRbws ePøcGs;karenOyht; 
TaMgbu:nμan.  :eBlenH CMenarktþikbk;Føak;rGwk mkBITis]tþrehIy emIlnuHn+! RsÚvTuMRkhmeBjERs 
valERsTaMgLay manTidæPaBdUcCakMralRBMB’Nmas latsn§wglVwgelVIy elIEpnBsuFa nardUvrMehIy 
KYrCaTImenarmüsRmab;mnusSCatiEmn ehIyk¾CaTIsgÇwménRbCaksikr cMeBaHePaKplRsUvfμ I nigCaTI 
eRtkRtGalénbkSabkSITaMgLaypgEdr  :. 
12>4- dMNaMRsUv nigeTscrN_ 

RBHraCaNacRkkm<úCa KWCaRbeTsmYyEdlmanvb,Fm’cMNas; nigGriyFm’rugerOgCageKenAkñúg 
tMbn;GasIuEb:kGaeKñy_. Cak;Esþg mrtkvb,Fm’d¾mantémøCaeRcIn EdlbuBVbursExμr)anbnSl;Tukdl; 
kUnecACMnan;eRkay rhUtdl;bc©úb,nñenH mandUcCa R)asaTRBHvihar R)asaTbnÞayRsI R)asaT)ay½n 
R)asaTtaRBhμ R)asaTnaKB½n§ R)asaTRBHx½n R)asaTsMbUréRBKuh_ R)asaTbnÞayqμar nigR)asaTnana 
d¾l,Il,aj nigmantémøCaeRcIneTot CaBiessR)agÁR)asaTGgÁvtþ EdlCaGcäriyvtßúTI7 kñúgBiPBelak 
EdlkMBugTak;TajGarmμrN_ePJóveTscrCati nigGnþrCati d¾eRcInsn§wksn§ab; nigmankMeNInekIneLIgCa 
lMdab;BImYyqñaMeTAmYyqñaM mkTsSnaRbeTskm<úCa . bc©úb,nñenH raCrdæaPi)alkm<úCa )ancat;Tukvis½y 
eTscrN_ KWCa]sSahkmμK μanEpSg nigCavis½yGaTiPaB sRmab;karGPivDÆn_énexOnesdækic©Cati. 
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edayELkRsUv minRtwmEtCaGaharcaM)ac;sRmab;RbCaBlrdæExμrRKb;²rUbb:ueNÑaHeT b:uEnþEfmTaMg 
cUlrYmcMENky:agsMxan;kñúgvis½yeTscrN_pgEdr eRBaHfaépÞdIdaMduHdMNaMRsUv )anlatsn§wgy:agFM 
lVwgelVIy CagBIrlanhicta BiessTUTaMgRBHraCaNacRkkm<úCa ehIytMbn;EdldaMduHeRcInCageK KWsßit 
enACuMvijbwgTenøsab nigTenøemKgÁ. eyagtamépÞdIdaMduHxagelIenH dMNaMRsUvmanRbB½n§ekSRtbrisßan 
bYn KWtMbn;RsUvTMnabTwkePøóg tMbn;RsUvcmáar tMbn;RsUveLIgTwk nigtMbn;eRsacRsB EdlbegáItCatMbn; 
eTscrN_FmμCatiy:agl¥Rtkal eFVI[mankarcab;GarmμN_y:agéRkElgBIsMNak;ePJóveTscrN_Cati nig 
GnþrCati. y:agNamijenArdUvvsSa RbsinebIeyIgeFVIdMeNIrkMsanþtamdgTenøemKgÁ nigTenøsab b¤tam 
rfynþeq<aHeTAkan;rmNIy_dæannana eyIgnwgeXIjeTsPaBvalERsBN’ébtgRsgat; rMelceday 
edImetñat nigedImrukçCatid¾éTeTot begáIt)anCaeTsPaBFm μCatiy:agl¥RtkalKYr[KyKn; Edllat 
sn§wgtamdgpøÚv tamdgTenøemKgÁ nigbwgTenøsab. mü:agvijeTot RbsinebIenArdUvR)aMg eyIgnwgeXIj 
eTsPaBvalERsTaMgenH ERbkøayeTACaBN’mas nigmankøinRkGUbRbehIrQ¶úyQ¶b; edaylayLMnwg 
semøgstVbkSabkSI nigCMenarktþikbk;mkrMePIy² eFVI[eTsPaBd¾l¥Rtkal nigEsnmenarmüenH EdleFVI 
[menaGarmμN_rbs;GñkeTscrN_TaMgLay kan;EtmanPaBsb,ayrIkray nigRCHføakñúgGarmμN_eTVeLIg 
EfmeTot. CaBiessCagenHeTAeTot dMNaMRsUvminRtwmEtbegáItnUvtMbn;eTscrN_FmμCatid¾l¥Rtkal 
nigKYr[KyKn;b:eNÑaHeT b:uEnþ)anCabegáItTIkEnøgkMsanþnana sRmab;GñkeTscrN_TaMgLaydUcCakEnøg 
sÞÚcRtI nigkEnøglMEhkay edIm,Ibn§ÚrGarm μN_tantwgBIkargar b¤karsikSa nigGacBüa)alGñkmanvibtþi 
pøÚvcitþ d¾manRbsiT§iPaBEfmeTot ¬rUbPaB 12-2¦. mü:agvijeTotenAeBlEdlGñkeTscrN_)aneFVI 
dMeNIr eTAkan;tMbn;kMsanþNamYy 
ehIyenaH eFVI[BYkeKBMucg;vil 
RtLb; b¤cakecjBIkEnøgenaH 
eLIy edaysarEteFVI[BYkeK 
Ck;citþ nigditGarm μN_y:ag 
éRkElg eTAelI eTsPaBFmμCatid¾ 
l¥Rtkal nigbriyakasd¾Esn 
menarmü rbs;valERsd¾FMlVIg 
elVIyenaH. 

eyagtamsMeNr xagelI 
enH eyIgGacvaytémø)anfa dMNaMRsUvCadMNaMdMENlmrtkBIdUnta taMgBIyUrlg;Nas;mkehIy nig)an 
pþl;GtßRbeyaCn_ y:ageRcInCaTIbMputsRmab;RbCaCn nigRbCaCatiExμrTaMgmUl eRBaHfadMNaMRsUv 

 
rUbPaB 12-2 eTsPaBd ¾RtkalénvalERs 
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minRtwmEtCaGahar caM)ac;sRmab;pþl;famBl nigRTRTg;CIvitmnusSb:ueNÑaHeT b:uEnþEfmTaMg)ancUlrYm 
cMENky:agskmμ enAkñúgsgÁmdUcCa begáItTIpSarkargarCUnRbCaBlrdæ begáInR)ak;cMNUldl;RbCaksikr 
elIksÞÜyRbéBNI vb,Fm’ nigsamKÁIFm’ BRgwgesßrPaBneya)ay elIksÞÜy nigEfrkSabrisßanFm μCati 
nigcUlrYmcMENky:agskm μ kñúgkarGPivDÆn_vis½yeTscrN_ enAkñúgRBHraCaNacRkkm<úCaeyIg. 

 
kMNaBü³   RBHemmanKuN  

  ¬bTRBh μKit¦ 
 
mrtkdUnta  kulbuRtexmra 

  RtUvrkSax¢ab;  vb,Fm’RbéB 
TMenomTMlab;  karBar[Cab; 
      RsUvmrtkEx μr. 
RsUvCaRBHem  GñkmanKuNeTVr 
dl;Cnexmra  CaGñkRTRTg; 
pþl;CaGahar  famBlxøaMgkøa 
      exmraRKb;rUb. 
 
eRkABIGahar  RsUvpþl;kic©kar 
dl;exmraéfø  manKuNbMNac; 
ya:gFMeFgéRk  exmraRbusRsI 
     cgcMa\tePøc. 
 
enHCaGtß  RbeyaCn_RbtükS 
dl;sgÁmEx μr  CYyGPivDÆn_ 
Cab;CahUrEhr  eTscrpgEdr 
    esdækic©rugerOg. 
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RbvitþirUbsegçbénGñkniBn§  
 

CMBUkTI 1 ³ Rbvtþiénvb,km μdMNaMRsUvenAkm<úCa 
 

elakbNÐit Em:n sarum ekItenAéf¶TI 16 Ex kkáda qñaM 1961 enAsgáat;elx 5 RkugPñMeBj. 
elak)anbBa©b;karsikSafñak;GnubNÐit Epñk rukçCeRmIsviTüa (Master of Plant Breeding) 

naqñaM 1986 BIviTüasßanCan;x<s;ksikmμ Plovdiv (Superior Institute for Tropical 

Agriculture) RbeTsb‘ulhÁarI nig)anbBa©b;karsikSafñak;bNÐit Epñk rukçCeRmIsviTüa (PhD 

in Plant Breeding) naqñaM1996 BIsaklviTüal½yGU®sþalIxaglic (University of 

Western Australia) RbeTsGU®sþalI. bc©úb,nñelakbNÐitmantYnaTICa naykviTüasßan énviTüasßanRsavRCav 
nigGPivDÆn_ksikmμkm<úCa . 
 

kBaØa qy lINa ekItenAéf¶TI 05 Ex mifuna qñaM 1980 enARkugPñMeBj . kBaØa)anbBa©b; 
karsikSafñak;briBaØabRt Epñk viTüasa®sþesdækic© (Bachelor of Economics) naqñaM 2004 
BIsaklviTüal½yPUminÞnItisa®sþ nig viTüasa®sþesdækic© (Royal University of Law and 

Economics) TIRkugPñMeBj nigkMBugbnþkarsikSafñak;briBaØabRtCan;x<s; (Master of 

Business Administration) Epñk RKb;RKgTUeTA (General Management) enAsakl 
viTüal½yPUminÞnItisa®sþ nigviTüasa®sþesdækic© (Royal University of Law and Economics) TIRkugPñMeBj . 
bc©úb,nñ kBaØamantYnaTICa CMnYykarnaykviTüasßan énviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 
 

elak eCdæ KImg:uy ekItenAéf¶TI 12 Ex tula qñaM 1974 enAextþ)at;dMbg. elak)anbBa©b; 
karsikSafñak;briBaØabRt Epñk viTüasa®sþksikmμ (Bachelor of Agricultural Sciences) 

naqñaM 1999 BIsaklviTüal½yPUminÞksikmμ (Royal University of Agriculture) TIRkug 
PñMeBj . bc©úb,nñelakmanmuxgarCa CMnYykarRsavRCav énkariyal½yekSRtviTüa nigRbB½n§ 
ksikmμ énviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 

 
CMBUkTI 2 ³ brisßanéndMNaMRsUv 
 

elakbNÐit RBab visareTa ekItenAéf¶TI 01 Ex sIha qñaM 1959 enAextþkNþal. elak)an 
bBa©b;karsikSafñak;bNÐit Epñk )aNkstV (PhD in Entomology) naqñaM 2003 BIsakl 
viTüal½yQueensland(University of Queensland)RbeTsGU®sþalI. bc©úb,nñelakbNÐit 
mantYnaTICa RbFankariyal½ykarBardMNaM énviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 
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CMBUkTI 3 ³ lkçN³rUbsa®sþéndMNaMRsUv 
 

elakbNÐit G‘uk m:akara ekItenAéf¶TI 15 Ex mkra qñaM 1965 enARkugPñMeBj . elak)an 
bBa©b;karsikSafñak;bNÐit Epñk rukçCeRmIsviTüa (PhD in Plant Breeding) naqñaM 2002 
BIsaklviTüal½y Queensland (University of Queensland) RbeTsGU®sþalI . bc©úb,nñ 
elakbNÐitmantYnaTICa naykrg énviTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa . 
 
 

 
elak Bin tara ekItenAéf¶TI 01 Ex mkra qñaM 1977 enAextþkMBg;cam. elak)anbBa©b;kar 
sikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikmμ (Master of Agricultural Sciences) 

naqñaM 2004 BIsaklviTüal½ycMerInBhubec©kviTüa (Chamroeun University of of Poly 

Technology) TIRkugPñMeBj ehIykMBugbnþkarsikSafñak;bNÐit Epñk viTüasa®sþksikmμ (PhD 

in Agricultural Sciences) enAsaklviTüal½yPUminÞksikm μ (Royal University of 

Agriculture) TIRkugPñMeBj. elakmanmuxgarCa CMnYykarRsavRCav énkariyal½yekSRtviTüa nigRbB½n§ksikm μ 
énviTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa . 
 
CMBUkTI 4 ³ srIr³sa®sþéndMNaMRsUv 
 

eQμaH   ³ G‘uk m:akara ¬emIlCMBUkTI 3¦ 
 

elak eLa b‘uNÑa ekItenAéf¶TI 10 Ex mkra qñaM 1968 enAextþkMBg;s<W. elak)anbBa©b;kar 
sikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikmμ (Master of Agricultural Sciences) 

naqñaM 2003 BIsaklviTüal½y James Cook (James Cook University) RbeTs 
GU®sþalI . bc©úb,nñelakmantYnaTICa GnuRbFankariyal½yviTüasa®sþesdækic©-sgÁm én 
viTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 

 
elak nin criya ekItenAéf¶TI 01 Ex mkra qñaM 1981 enAextþ)at;dMbg. elak)anbBa©b;kar 
sikSafñak;briBaØabRt Epñk viTüasa®sþksikmμ (Bachelor of Agricultural Sciences) naqñaM 
2002 BIsaklviTüal½yPUminÞksikmμ (Royal University of Agriculture) TIRkugPñMeBj 
nigkMBugbnþkarsikSafñak;briBaØabRtCan;x<s;Epñk viTüasa®sþksikmμ (Master of Agricultural 

Sciences) enAsaklviTüal½y suIdnI (University of Sydney) RbeTsGU®sþalI . elak 
manmuxgarCa CMnYykarRsavRCav énkariyal½yrukçCeRmIsviTüa énviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 
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CMBUkTI 5 ³ Bn§úsa®sþ nigbsidækm μBUC 
 

eQμaH   ³ Em:n sarum ¬emIlCMBUkTI 1¦ 
 
elak Bit xunEh‘l ekItenAéf¶TI 02 Ex FñÚ qñaM 1959 enAextþRkecH. elak)anbBa©b;kar 
sikSafñak;briBaØabRt Epñk viTüasa®sþksikmμ (Bachelor of Agricultural Sciences) naqñaM 
1991 BIsaklviTüal½yPUminÞksikmμ (Royal University of Agriculture)TIRkugPñMeBj. 
bc©úb,nñelakmantYnaTICa m®nþIRsavRCav énkariyal½yrukçCeRmIsviTüa énviTüasßanRsavRCav 
nigGPivDÆn_ksikmμkm<úCa . 

 
CMBUkTI 6 ³ RbB½n§ekSRtbrisßan nigvb,kmμdMNaMRsUv 
 

elakRsI saxn supanI ekItenAéf¶TI 06 Ex sIha qñaM 1966 enARkugPñMeBj. elakRsI)an 
bBa©b;karsikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikmμ (Master of Agricultural 

Sciences) naqñaM 1991 BIsaklviTüal½y Patric Lumumba (University of Patric 

Lumumba) RbeTsrusSI. bc©úb,nñelakRsImantYnaTICa RbFankariyal½yrukçCeRmIsviTüa én 
viTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 

 
elak s‘ag éLehg ekItenAéf¶TI 01 Ex FñÚ qñaM 1968 enAextþ)at;dMbg. elak)anbBa©b;kar 
sikSafñak;briBaØabRt Epñk viTüasa®sþksikmμ (Bachelor of Agricultural Sciences) naqñaM 
1992 BIsaklviTüal½yPUminÞksikmμ (Royal University of Agriculture) TIRkugPñMeBj 
nigkMBugbnþkarsikSafñak;briBaØabRtCan;x<s;Epñk viTüasa®sþksikmμ (Master of Agricultural 

Sciences) enAsaklviTüal½yeQogém: (Chiang Mai University) RbeTséf. elak 
manmuxgarCa CMnYykarRsavRCav énkariyal½yrukçCeRmIsviTüa énviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 
 

elak eLg LayhYt ekItenAéf¶TI 15 Ex mkra qñaM 1974 enAextþkMBt . elak)anbBa©b; 
karsikSafñak;mFümkMrit II Epñk ekSRtsa®sþ (Diploma Level II in Agronomy) naqñaM 
1999 BIsaklviTüal½yksikmμERBkelob TIRkugPñMeBj nigfñak;briBaØabRt Epñk RKb;RKg 
naqñaM 2004 BIsaklviTüal½yCatiRKb;RKg (National University of Management) 

TIRkugPñMeBj ehIykMBugbnþkarsikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikm μ (Master 

of Agricultural Sciences) enAsaklviTüal½yeQogém: (Chiang Mai University) RbeTséf . elak 
manmuxgarCa buKÁlikbec©keTs énkariyal½yrukçCeRmIsviTüa énviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 
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elak efn rtñmñI ekItenAéf¶TI 05 Ex kumÖ³ qñaM 1976 enAextþkMBg;cam. elak)anbBa©b;kar 
sikSafñak;briBaØabRt Epñk viTüasa®sþksikmμ (Bachelor of Agricultural Sciences) naqñaM 
2000 BIsaklviTüal½yPUminÞksikmμ (Royal University of Agriculture) TIRkugPñMeBj 
nigkMBugbnþkarsikSafñak;briBaØabRtCan;x<s;Epñk viTüasa®sþksikmμ (Master of Agricultural 

Sciences) enAsaklviTüal½y Kasetsart (Kasetsart University) RbeTséf . elak 
manmuxgarCa CMnYykarRsavRCav énkariyal½yrukçCeRmIsviTüa énviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 
 
CMBUkTI 7 ³ RbB½n§ksikm μEdlmandMNaMRsUvCamUldæan 
 

kBaØa can; plelOn ekItenAéf¶TI 19 Ex tula qñaM 1958 enARkugPñMeBj. kBaØa)anbBa©b;kar 
sikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikmμ (Master of Agricultural Sciences) 

naqñaM 1987 BIsaklviTüal½y Patric Lumumba (University of Patric Lumumba) 
RbeTsrusSI  nig)anbBa©b;fñak;briBaØbRtCan;x<s; Epñk RKb;RKg (Master of Management)   

naqñaM2006 BIsaklviTüal½yBaNiC¢sa®sþ (National University of Buniness) TIRkug 
PñMeBj ehIykMBugbnþkarsikSafñak;bNÐit Epñk viTüasa®sþksikmμ (PhD in Agricultural Sciences) enAsakl 
viTüal½yPUminÞksikmμ (Royal University of Agriculture) TIRkugPñMeBj. bc©úb,nñkBaØamantYnaTICa nayikarg 
énviTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa . 
 

elakbNÐit Pav suvuT§I ekItenAéf¶TI 02 Ex mifuna qñaM 1971 enAextþkMBg;FM. elak)anbBa©b; 
karsikSafñak;bNÐit Epñk RKb;RKgCICatidI (PhD in Plant Nutrition and Soil Fertility 

Management) naqñaM 2002 BIsaklviTüal½y Murdoch (Murdoch University) 

RbeTsGU®sþáalI . bc©úb,nñ elakbNÐitmantYnaTICa RbFankariyal½yekSRtviTüa nigRbB½n§ 
ksikmμ énviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa. 

 
elak G‘ug suPaB ekItenAéf¶TI 20 Ex FñÚ qñaM 1962 enAextþéRBEvg. elak)anbBa©b;kar 
sikSa fñak;briBaØabRt Epñk viTüasa®sþksikmμ (Bachelor of Agricultural Sciences) naqñaM 
1989 BIsaklviTüal½yPUminÞksikmμ (Royal University of Agriculture) TIRkugPñMeBj. 
bc©úb,nñ elakmantYnaTICa GnuRbFankariyal½yekSRtviTüa nigRbB½n§ksikmμ énviTüasßan 
RsavRCav nigGPivDÆn_ksikmμkm<úCa . 
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elak nag savuDÆDI ekItenAéf¶TI 06 Ex emsa qñaM 1968 enAextþtaEkv. elak)anbBa©b; 
karsikSafñak;briBaØabRtrg Epñk varIvb,kmμ (Associate Degree of Acquature) naqñaM 
1990 BIsalaCatiksikmμERBkelob (Prek Leap National School of Agriculture) 

TIRkugPñMeBj . 
 

 

CMBUkTI 8 ³ dI nigkarRKb;RKgsarFatuciBa©wmsRmab;dMNaMRsUv 
 

elakbNÐit esg v:ag ekItenAéf¶TI 15 Ex sIha qñaM 1968 enARkugPñMeBj. elak)anbBa©b; 
karsikSafñak;bNÐit Epñk CICatidI nigCIvCatirukçCati (PhD in Soil Fertility and Plant 

Nutrition) naqñaM 2001 BIsaklviTüal½y Murdoch (Murdoch University) RbeTs 
GU®sþalI. bc©úb,nñ elakbNÐitmantYnaTICa RbFankariyal½yviTüasa®sþdI nigTwk énviTüasßan 
RsavRCav nigGPivDÆn_ksikmμkm<úCa. 

 
eQμaH ³  Pav suvuT§I ¬emIlCMBUkTI 7¦ 

 
 elak huin sarit ekItenAéf¶TI 02 Ex mIna qñaM 1968 enAextþkMBg;FM. elak)anbBa©b;kar 
sikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikmμ (Master of Agricultural Sciences) 

naqñaM 1994 BIviTüasßanCan;x<s;ksikmμ Plovdiv (Superior Institute for Tropical 

Agriculture) RbeTsbu‘lhÁarI nigkMBugbnþkarsikSafñak;bNÐitEpñk FrNIviTüa (PhD in Soil 

Pedology) enAsaklviTüal½y Murdoch (Murdoch University) RbeTsGU®sþalI. 
elakmantYnaTICa GnuRbFankariyal½yviTüasa®sþdI nigTwk énviTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa . 
 

elak TUc vasna ekItenAéf¶TI 05 Ex ]sPa qñaM 1980 enAextþkMBg;cam. elak)anbBa©b; 
karsikSafñak;briBaØabRt Epñk viTüasa®sþksikmμ (Bachelor of Agricultural Sciences) 

naqñaM 2002 BIsaklviTüal½yPUminÞksikmμ (Royal University of Agriculture) TIRkug  
PñMeBj . bc©úb,nñelakmanmuxgarCa CMnYykarRsavRCav énkariyal½yviTüasa®sþdI nigTwk 
énviTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa . 

 
elak nUr c½nÞda ekItenAéf¶TI 15 Ex ]sPa qñaM 1977 enAextþkMBg;cam. elak)anbBa©b;kar 
sikSafñak;briBaØabRt Epñk viTüasa®sþksikmμ (Bachelor of Agricultural Sciences) naqñaM 
1999 BIsaklviTüal½yPUminÞksikmμ (Royal University of Agriculture) TIRkugPñMeBj. 
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CMBUkTI 9 ³ ktþacéRg nigkarRKb;RKg 
 

eQμaH  ³  RBab visareTa ¬emIlCMBUkTI 2¦ 
 
elak exov b‘uNÑariT§ ekItenAéf¶TI 07 Ex mIna qñaM 1969 enAextþesomrab. elak)anbBa©b; 
karsikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikmμ (Master of Agricultural 

Sciences) naqñaM 2004 BIsaklviTüal½y Kyushu (Kyushu University)RbeTsCb:un. 
elakmantYnaTICa GnuRbFankariyal½ykarBardMNaM énviTüasßanRsavRCav nigGPivDÆn_ 
ksikmμkm<úCa . 

 
elak bu:ul can;FI ekItenAéf¶TI 10 Ex tula qñaM 1967 enARkugPñMeBj. elak)anbBa©b;kar 
sikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikmμ (Master of Agricultural Sciences) 

naqñaM 1993 BIsaklviTüal½y Kharkov (The Kharkov State Agrarian University) 

RbeTsrusSI. bc©úb,nñelakmantYnaTICa m®nþIRsavRCav énkariyal½ykarBardMNaM énviTüasßan 
RsavRCav nigGPivDÆn_ksikmμkm<úCa . 

 
elakbNÐit nI vuT§I ekItenAéf¶TI 01 Ex mkra qñaM 1972 enAextþkMBg;cam. elak)anbBa©b; 
karsikSafñak;bNÐit Epñk Plant Pathology (PhD in Pathology) naqñaM 2000 BIsakl 
viTüal½y mitþPaBRbCaCnrusSI (Russian People’s Friendship University). bc©úb,nñ 
elakbNÐitmantYnaTICa m®nþIRsavRCav énkariyal½ykarBardMNaM énviTüasßanRsavRCav nig 
GPivDÆn_ksikmμkm<úCa . 

 
CMBUkTI 10 ³ karRbmUlpl nigTukdak; 
 

elak esam bu‘NÑa ekItenAéf¶TI 04 Ex mkra qñaM 1966 enAextþkNþal. elak)anbBa©b; 
karsikSafñak;briBaØabRtCan;x<s; Epñk eRKOgynþksikmμ (Master of Agricultural 

Mechanizatoin) naqñaM 1995 BIsaklviTüal½y Rostove-on-Don (Rostove-on-Don 

University) RbeTsrusSI . bc©úb,nñ elakmantYnaTICa GnuRbFankariyal½yvisVkmμ ksikmμ 
énviTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa . 
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elak eBA suINat ekItenAéf¶TI 01 Ex mkra qñaM 1967 enAextþtaEkv. elak)anbBa©b; 
karsikSafñak;briBaØabRt Epñk visVkrekSRtviTü (Bachelor of Agricultural Engineer) 

naqñaM 1991 BIsaklviTüal½yPUminÞksikmμ (Royal University of Agriculture) TIRkug 
PñMeBj . bc©úb,nñelakmantYnaTICa m®nþIRsavRCav énkariyal½yvisVkmμksikmμ énviTüasßan 
RsavRCav nigGPivDÆn_ksikmμkm<úCa . 

 
elak hYn esrIvuF ekItenAéf¶TI 10 Ex kBaØa qñaM 1981 enAextþeBaFisat; . elak)anbBa©b; 
karsikSafñak;briBaØabRt Epñk visVkmμksikmμ (Bachelor of Agricultural Engineering) 

naqñaM 2002 BIsaklviTüal½yPUminÞksikmμ (Royal University of Agriculture) TIRkug 
PñMeBj . bc©úb,nñelakmanmuxgarCa CMnYykarRsavRCav énkariyal½yvisVkmμksikmμ én 
viTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 

 
CMBUkTI 11 ³ esdækic© nigTIpSar 
 

elak Ca saer:t ekItenAéf¶TI 02 Ex kBaØa qñaM 1971 enARkugPñMeBj. elak)anbBa©b;kar 
sikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikmμ (Master of Agricultural Sciences) 

naqñaM 2003 BIsaklviTüal½y Queensland (University of Queensland) RbeTs 
GU®sþalI . bc©úb,nñelakmantYnaTICa m®nþIRsavRCav énkariyal½yviTüasa®sþesdækic©-sgÁm 
énviTüasßanRsavRCav nigGPivDÆn_ksikm μkm<úCa . 

 
CMBUkTI 12 ³ GtßRbeyaCn_éndMNaMRsUv 
 

elak TI can;Na ekItenAéf¶TI 08 Ex kumÖ³ qñaM 1967 enAextþkMBg;cam. elak)anbBa©b;kar 
sikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikmμ (Master of Agricultural Sciences) 

naqñaM 1993 BIviTüasßanCan;x<s;ksikmμ Plovdiv (Superior Institute for Tropical 

Agriculture) RbeTsbu‘lhÁarI nig)anbBa©b;fñak;briBaØabRtCan;x<s; Epñk RKb;RKg (Master 

of Management) naqñaM2007 BIsaklviTüal½y Charle Sturt (Charle Sturt 

University) RbeTsGU®sþalI. bc©úb,nñelakmantYnaTICa RbFanmCÄmNÐlbNþúHbNþal nigB½t’man énviTüasßan 
RsavRCav nigGPivDÆn_ksikmμkm<úCa . 
 

eQμaH ³ can; plelOn ¬emIlCMBUkTI 7¦ 
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elakRsI hak; suCata ekItenAéf¶TI 13 Ex emsa qñaM 1958 enARkugPñMeBj. elakRsI)an 
bBa©b;karsikSafñak;briBaØabRtCan;x<s; Epñk viTüasa®sþksikmμ (Master of Agricultural 

Sciences) naqñaM 1987 BIviTüasßanCan;x<s;ksikmμ Plovdiv (Superior Institute for 

Tropical Agriculture) RbeTsbu‘lhÁarI. bc©úb,nñelakRsImanmuxgarCa bNÑarkS én 
mCÄmNÐlbNþúHbNþal nigB½t’man énviTüasßanRsavRCav nigGPivDÆn_ksikmμkm<úCa . 
 

 
 
 
 
 




